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Modifying Marine Radiophones- 
New Opportunities for the Technician (See page 4) 
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avoid “RHUBARBS” 


The key to successful servicing is a satisfied customer In tele- 
vision servicing, customer satisfaction is assured only when your 
highly technical knowledge is employed with components that 
meet or exceed performance expectations. Taking chances 
with components of questionable quality leads eventually to 
“rhubarbs” with dissatisfied customers. Nothing can be more 
harmful to the future of your television servicing business. 


Always back up your quality work with dependable component 
parts. You can depend on Du Mont quality picture tubes to do 
more for your service. 


® 
Replacement Sales, Cathode Ray Tube Division ne | 
Allen B. Du Mont Laboratories, Inc., Clifton, N. J. /} 
PIONEER IN BIG PICTURE TUBES * ORIGINATOR OF THE FAMOUS BENT-GUN AND SELFOCUS 


LEADER IN HIGH RESOLUTION + MAJOR SUPPLIER TO MOST FINE TELEVISION RECEIVER MANUFACTURERS NS & 
ION] 
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NRIs new Professional Television Servicing course can train you 
to go places in TY servicing. This advertisement is your personal 
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SERVICE MANAGER 


UHF AND COLOR TV MAKING NEW BOOM 
Installing front-end channel selector strips in modern UTLEF-VHF 


Television receivers and learning LHF servicing problems and 





, their solution is part of the practice you get if you live ina UNF 
area. To cash in on the coming color TV boom you ll need the 
, kind of knowledge and experience which thi training gives, 
) GET DETAILS OF NEW COURSE FREE 
/ Once again—if you want to go places in TV servicing, we invite 
you to find out what you get, what 
". you practice, what you learn from 
NREs new course in Professional 
Television Servicing. See pictures of 
va equipment supplied, read what you 


i practice. Judge for yourself whether 
this training will further your am- 
bition to reach the top in IV serv- 
wing. We believe it will, We be 


‘ invitation to get a free copy of our booklet which deseribes 
4 lieve many of tomorrow's top ‘TY 


this teaining in detail, 
servicemen will be graduates of this 


LEARN-BY-DOING “ALL THE WAY” training. Mailing the coupon in 
















This is 100°, learn-by-doing, practical training. We supply all the volves no obligation 
‘ omponents, all tubes, including a 17-inch preture tube, and com- Ce ee ee ee ee ee 1 
prehensive manuals covering a thoroughly planned program of | National Radio Institute Dept LET | 
practice. You learn how experts diagnose TV receiver defects | l6th and U Sts., N.W., Washington 9, D. ¢ | 
quickly. You see how various detects affect the performance of a r | . { 
| Please send my FREE copy of “How to Reach the ‘Top 
PV receiver—picture and sound; learn to know the causes of | 
, } oan PV Servicing.” | understand no salesman 
defects, accurately, easily, and how to fix them. You do more | 
than just build circuits. You get practice recognizing, isolating, | | 
and fixing innumerable TV receiver troubles. | | 
| Name 
You get actual experience aligning TV receivers, diagnosing | 
the causes of complaints from scope patterns, eliminating inter | 
ference, using germanium crystals to rectify the TV) picture | Address | 
signal, obtaining maximum brightness and detinition by properly | 
adjusting the ion trap and centering magnets, ete. There isn't | | 
room on this or even several pages of this magazine to list all | 
the servicing experience you get. aa eae ee Ee EE EE TNE S 
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avoid “RHUBARBS” 


The key to successful servicing is a satisfied customer. In tele- 
vision servicing, customer satisfaction is assured only when your 
highly technical knowledge is employed with components that 
meet or exceed performance expectations. Taking chances 
with components of questionable quality leads eventually to 


rhubarbs” with dissatisfied customers. Nothing can be more 
harmful to the future of your television servicing business. 


Always back up your quality work with dependable component 
parts. You can depend on Du Mont quality picture tubes to do 
more for your service. 


Replacement Sales, Cathode Ray Tube Division : 
Allen B. Du Mont Laboratories, Inc., Clifton, N. J. *k 


PIONEER IN BIG PICTURE TUBES * ORIGINATOR OF THE FAMOUS BENT-GUN AND SELFOCUS * 
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Here’s a NEW 
Way to Reach 
the Top in 


TV SERVICING 


All-practice method— 
professional techniques, 
skills, knowledge of 


circuits, ete. 


Includes 17” picture tube, all other 
tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 


F YOU HAVE some Radio or Television experience, or if you 

know basic Radio-Television principles but lack experience— 
NRE s new Professional Television Servicing course can train you 
to go places in TY servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 
this training in detail, 


LEARN-BY-DOING “ALL THE WAY” 
This is 100°, learn-by-doing, practical training. We supply all the 
components, all tubes, including a 17-inch picture tube, and com- 
prehensive manuals covering a thoroughly planned program of 
practice. You learn how experts diagnose TV receiver defects 
quickly. You see how various defects affect the performance of a 
PV receiver—picture and sound; learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build cireuits. You get practice recognizing, isolating, 


and fixing innumerable TV receiver troubles. 


You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
ference, using germanium crystals to rectify the TV) pieture 
signal, obtaining maximum brightness and definition by properly 
adjusting the ion trap and centering magnets, ete. There isn't 
room on this or even several pages of this magazine to list all 


the servic ing experience you get. 
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SERVICE MANAGER 


UHF AND COLOR TV MAKING NEW BOOM 
Installing front-end channel selector strips in modern UTEF-VAHF 
Television receivers and learning LHF servicing problems and 
their solution is part of the practice you get if you live in a LHF 
area. To cash in on the coming color TV boom you'll need the 
kind of knowledge and experience which this traming gives. 


GET DETAILS OF NEW COURSE FREE 
Once again—if you want to go places in ‘TV servicing, we invite 
you to find out what you get, what 
you practice, what you learn from 
NRIs new course in Professional 
Television Servicing. See pictures of 
equipment supplied, read what you 
practice. Judge for yourself, whether 
this training will further your am- 
bition to reach the top in ‘TV serv- 
icing. We believe it will, We be 
lieve many of tomorrow's top ‘I 
servicemen will be graduates of this 
training. Mailing the coupon in 


volves no obligation 
National Radio Institute, Dept. 4JF1 


loth and U Sis., N.W., Washington 9, D. C, 
Please send my FREE copy of “How to KR 


in TV Servicing.” | understand no salesma 
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ADVANCE! Raise your earning power-—learn 


RADIO-TELEVISION- ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING ertiiaee 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


You also 
receive this 
Multitester 


Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 


FREE! RADIO-tTV BOOK 

AND SAMPLE LESSON! 

Send today for 

National Schools’ new, 
illustrated Book of Oppor- 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 
qualifies you in all fields. Read this partial list of opportu- 
nities for trained technicians: 

Business of Your Own ¢« Broadcasting 

Radio Manufacturing, Sales, Service « Telecasting 

Television Manufacturing, Sales, Service 

Laboratories: Installation, Maintenance of Electronic Equipment 

Electrolysis, Call Systems 

Garages: Auto Radio Sales, Service 

Sound Systems and Teleph Cc 

Theatre Sound Systems, Police Radio 

And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 
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tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 


charges. 
Pra 


»SON 





airmail. 
APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 
Resident and 
Home Study 








Courses Offered! 





NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905 
IN CANADA;:811 W. HASTINGS STREET, VANCOUVER, B.C 


(mail in envelope or paste on postal ¢ 
NATIONAL SCHOOLS, Dept. RG-94 
4000 S. Figueroa Street 323 West Polk Street 
Los Angeles 37, Calif Chicago 7, til 
Send FREE Radio-TV | tre i 
sson. No obligation, no Sales! 


or 


ADDRESS 


C) Check here if interested ir 
VETERANS: Give Date of [ 
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SIMPLIFIES 
Servicing 
IMPROVES 
Record Playing 


ft and needle 


It pays to replace 


etheient cartridge 


DUO-VOLT MODEL 60. Popular Bimorph* Crys 
tal Cartridge with advanced E-V engineered 
features. Serves varied replacement needs 
Permits selection of high or medium output 
with 33144, 45 and 78 rpm records. No solder 
ng. No accessories to attach or remove. Uses 
any standard 3-mil 1-mil or all-purpose 
needie. Universal Yo” mounting hole centers 
Aluminum case. List, without needle $4.95 


IMPROVED MODEL 50. High level Bimorph* 
Crystal Cartridge. Can be used with any stand 
ard 3-mil, I-mil, or all-purpose replacement 
needie. Output level with straight shank is 342 
volts; and with compliant needle is 24% volts 
Aluminum case. List, without needle. $4.50 

*O Brush Development Co. 


Y. rR é / 


leche Vorcs INC. 


BUCHANAN: MICHIGAN 


THE RADIO MONTH 
HOWARD E. ANTHONY owne: 


the Heath Co. and originator 
Heathkits, was killed July 23 in 
explosion of a plane n the alr 
Dayton, Tenn. With Mr. Anthony 
the company’ pilot, Lawrence Duy 
and six other persor The flight 
for the purpose of trying the plar 
De Haviland Dove eight-place ex 
type with the idea of acquiring 


the Compan 


Mr Anthor y 
Mik >. and received ! iu 
Hillsdale College, Hillsdale, 
bought the Heath Co. (then an a 
firm) in 1935, continuing t 
ture ol 
when he 


company over complet 


At the time of hi eath Mr. Anthor 


Was a member of the Airport fou 
Farmers’ an 
Mercy Ho 


ti 


19-INCH COLOR TV receiv: 
for $895. Using the CBS « 
Motorola claims it is the fir 
with this size tube on the n 
less than $1,000. 

The receiver cabinet is ; 
size of present 24-inch m« 


ets and has only 29 tube 


BIGGEST RADIO TELESCOPE 
the world searching the sk 
radio “stars.” The new ! 
Is not a paraboia, 
antennas 
2.000 feet 
Two pol 
high, linke 
form each 
connected 
coaxial cal 
The tele 
Institution 
radio noise 


pace in th i! 


SMALLEST TV STATION 
world has beet! Inve led it 
Air Force Ba 
The miniat 
broadcasts 
and has a ce 
The televi 
installed by 
13-foot are 
ho pital 

The tatlor 
approximate 
mental ba 
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from major 
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to provi 1e 
military ar 
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Staff Sergeant James R. Dean mans the controls of the little TV stat 
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Now../n Your Own Home LEARN 


DeVRY TECHN 


DrEFOREST’S TRAINING, INC. 


LINO 
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ICAL INSTITUTE 


TELEVISION 


RADIO- ELECTRONICS 


THE AMAZINGLY EFFECTIVE 
Dit, WAY 


—with the aid of BOTH 


HOME LAB EQUIPMENT 
and HOME MOVIES 


What will mailing the coupon below do for YOU? Just 
this! You'll find out about one of today's most remarkable 
. ++ practical ways to prepare to get into America's amaz- 
ing billion dollar opportunity field of TELEVISION-RADIO- 
ELECTRONICS. You'll see how to get into highly inter- 
esting work that pays well that offers one of Amer- 
ica’s most promising futures that enables you te 
start your own business almost ‘‘on a shoe string,” if 
you prefer this to a job opportunity 
And above all, you'll get some GOOD NEWS espe- 
cially welcomed by men anxious to earn REAL 
MONEY in this growing field. For you'll see that 
NOW you can get the kind of practical, laboratory- 
type training so desirable for making real progress 
in Television-Radio-Electronics AND WITHOUT 
LEAVING HOME 
You'll see that DeVRY Technical Institute sends 
everything needed to set up your own HOME 
LABORATORY. You get and keep the same type of basic 
electronic equipment used in our modern Chicago Training Labora- 
tories. You get home training that includes the knowledge and experience 
gained from training thousands of students first hand in Chicago. And to top 
it all, you use DTI's amazingly effective and exclusive home training aid— 
INSTRUCTIVE MOVIES. But why not get the complete story? Mail coupon today 
for complete facts. 


1 Build over 300 fascinating experi- 
* ments from 16 BIG SHIPMENTS of 
Electronic-Radio parts which you KEEP 


Use a 16 mm. movie projector and 
* new series of highly instructive movies 
—a wonderful aid to help you grasp 
important fundamentals faster easier 
> Build valuable commercial-type test better 
* equipment—as shown to the left— 
which you KEEP. This includes a quality 5 
5 INCH oscilloscope and jewel bearing 
Multi-Meter—both highly useful for Tele- 
vision work 6 


Enjoy well-illustrated, easy-to-reed 
* lessons with handy FOLD-OUT die 
grams 

Get an honest-to-goodness EMPLOY. 
* MENT SERVICE to help you get a good 
job after graduating © atsistence in 
starting your OWN SALES AND SERVICE 
BUSINESS. Mail coupon for the 
complete details 


= Build and keep a big 21 INCH TV Set 
* (D.T.1. offers another home training in 
Television-Radio-Electronics, but without 


the TV set.) 
ways | 


today 


MODERN 
LABORATORIES 


i yeu prefer, get all 
yeur nin our 


10 
EARN 
money 
ww TELEVISION 
RADio 


MILITARY SERVICE! 
If you're subject te mili- 
tery service, the infor- 
mation we have for you 
should prove vary help- 
ful. Mail coupon todey 


new Traini 
Leborstories—one of 
the finest of its kind 
Saree OER, 0d 
ern equipment. i" 
for details! 


DeVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL 


“ONE OF AMER- 
ICA’S FOREMOST 
TELEVISION 
TRAIN‘NG 
CENTERS” 


RE-9-« 


1 would like your valuable information-packed publication showing 
how | can get started toward a good job or my own business in 
Television-Radio-Electronics. 


Dept 


Home Movies 


Name Age 


Street 
City Zone 


D.T.1.'s Training is available in Canada 
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babity Pealire 
TUNG-SOL 


PICTURE TUBES 


4 

A 

Gun made of best grade non-magnetic 
Stee! 


Glass bead type assembly is stronger 
both mechanically and electrically —gives 
greater protection against electrical leak- 
age 

Rolled edges in gun minimize corona 


Custom built stem with greater spacing 
between leads assures minimum leakage 
low resistance of outside conductive 
coating minimizes radiation of horizontal 
oscillator sweep frequency 

Double cathode tab provides double 
protection against cathode circuit failure 


Selected screen composition resists burn- 
ing (X pattern). 


Rigid control of internal conductive coat- 
ing provides utmost service reliability 


Designed for use with single or double 
field ion trap designs 


One-piece construction of parts assures 
better alignment 


Maximum dispersion of screen coating 
assures uniform screen distribution 


Tung-Sol makes All-Glass Sealed Beam 
Lamps, Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Pur- 
pose Electron Tubes and Semiconductor 
Products 


TUNG-SOL ELECTRIC INC 
N. J. Sales Offices: Atlanta, Chicago 
Columbus, Culver City (Los Angeles), 
Dallas, Denver, Detroit, Newark, Seattle 


TUNG-SOL 


RADIO AND TV TUBES 


. Newark 4, 


You Can Build A Reputation On Tung-Sol Quality 


THE RADIO MONTH 
SERIES-STRING TUBES especially 


designed for TV have been announced 
by RCA. The new tubes, the 3BC5, 
3CB6, 5ANS8, 5AT8, 5J6, 5U&8, and 
12L6-GT, have 600-milliampere heaters. 
They are designed for receivers using 
series-connected heaters, including the 
heater of the picture tube. These new 
tubes have heaters designed for the 
same warmup time to minimize voltage 
unbalance during starting 

RCA recommends that a high-watt- 
age resistor, preferably with a positive 
temperature characteristic, be used in 
series with the string of tubes to mini- 
mize voltage unbalance across any indi- 
vidual tube during starting. 


TINY TRANSMITTER for TV per- 
formers demonstrated by the National 
Broadcasting Co. weighs only 8 ounces. 
The unit, consisting of a microphone, 
transmitter, and antenna, can be con- 
cealed on a performer, giving him com- 
plete freedom of movement, otherwise 
limited by conventional fixed or boom- 
mounted microphones. 

The small size of the unit is primarily 
due to transistor circuitry. Since the 
transmitter—-working on the inductive 
principle—-radiates almost no 
the Federal Communications Commis- 
sion does not require licensing. 


power, 


The transistor transmitter. The two 
“leads” are part of the inductive trans 
mitting loop, which consists of a num- 
ber of strands of fine wire. The per- 
former can wear it as a belt. 


DR. DAVID GALEN McCAA, 
a pioneer in the early development of 
radio and an associate of Marconi, died 
June 25 at the ave of 72. 

While doing research with X-rays in 
1906, MceCaa discovered that the human 
voice could be transmitted over an elec 
tric arc. In 1914 he sailed from New 
York City to Norfolk, Va., transmitting 
to a located in N.Y. in an 
experiment to determine how far wire- 
less sound could be sent. 

In the ’20’s he was prominent in the 
development of anti-static devices. 


recelver 


NEW TECHNIQUES ins sh 
communication—including mir 
receivers with skin-conduction 
ducers instead of earphones—wer« 
by a group of gamblers operatin: 
Jamaica Racetrack, near New Y< 
City, and possibly ther points. Twent 
eight supposed members of the 
were arrested by the police, incl 
hnician and elect 
ics expert of the Cortlandt St 
who was said to have desig 
equipment for the ring 

Using pocket transmitters, 
at the track radioed the numbe 
winning horses the instant they cr 
the finish line. The inforamtion, 
up on a sensitive receiver by a 
leader less than a half mile fro: 
track, was phoned to confederate 
various parts of the 
before the official returns could be 
ceived. 

Information received from New 
was in some cases used by gamble 
transmit information to partne 
nearby “horse parlors.” Suitcase 
mitters—more powerful than 
pocket ones—were used. The gam! 
the betting parlor, wearing an 
spicuous which used 
dimes held against the wrist by 
hesive instead of an earphone 
receive the results of a race 
full view of the bookmaker, who 
be sure he had no means of obta 
advance information. 


a radio service tec 


country, 


receiver 


Radio has skin-shock wrist electrodes. 


NINE NEW TV STATIONS have eon 
on the air since our last report 

are: 
W MSL- Decatur, Ala. 
WISH- TV Indianapolis, Ind. 
KDRO-TV Sedalia, Mo. 

KWK St Louis, Mo. 
KGVO-TV = Missoula, Mont. 
WCET Cincinnati, O. 
KGEO-TV Enid, Okla 
WLAC-TV ! Nashville, Tenn. 
WKBT La Crosse, Wisc 
Nine stations have gone off the 
KOY-TV 
WRAY-T\ 
WFTV 
KMBC-TV 
KCTY 
WECT 
WKJF-TV 


Phoenix, Ariz 
Princeton, Ind. 
Duluth, Minn. 
Kansas City, Mo 
Kansas City, Mo 
Elmira, N.Y. 
Pittsburgh, 
KNUZ-TV Houston, Tex. 
WROV-TV_ Roanoke, Va. 

One Mexican station went off é 
this month, XELD-TV, Matan 
channel 7. 
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Now, TV set owners can widerstand 
benefits of Aluminized Tubes! 


THESE ADVERTISEMENTS IN 
POST EXPLAIN THAT: 


1. IN MAGAZINES, 


magnified ) are made by 


the pictures you see 





(when 


a series of tiny dots 


applied to the paper mechanically 


ON YOUR TV SCREEN, // 
made by a series of dots 
apphed electronically 
create 
range of grays, 


LENGTH of 


Mme. white 
this 

These three 
advertiseménts will 


lent, good, fair, or poor 
oppear in Postthts fall 


SHORT 
“BLACK-TO- 


WHITE 


N cae 


2. ORDINARY PICTURE TUBES used in most TV sets 
made before 1953 produce a short “Black-to-White 
Range.’’ While the picture is good, the picture tube 
cannot develop enough light output for a long “Black 
to-White Range 


TALK LONG “BLACK-TO-WHITE RANGE" PICTURES 


SELL BIGGER-PROFIT 


PICTURE TUBES 


and sell “‘Long- Black -to-White- Range” 

clearer, sharper, brighter pictures. It’s easier to sell premium-grade, 
brand-new CBS-Hyt Mirror- Backs . with their 
quality and dependable full-year 

guarantee. Profit more. Tie in 

with POST. Get this Mirror-Back 

Promotion Kit from your CBS- 

Hytron distributor, or mail coupon. 


ron 


controlled 


YTRO 





le pictures are 
which appear as lines) 
These dots, in both cases 
a tarely of tones including black, a 
BUT, it ts the 
“BI: slaMemta: W hite Range” 
(the gray scale) that makes t! Ie PTeMarg ex xcel- 

“~ 





also 


~~~8RTHI R GODFREY famous CBS star 


Me} te} 
“BLACK-TO- 


WHITE 





CBS-HyTRON Main Office: Danvers, Massachusetts 


CBS-HYTRON MIRROR-BACK TUBES prod 
light output of ordinary picture tubes. Like 

a murror, the shiny aluminum backing on 
reflects to the viewer all the light on the 
creased brightness and reduced hi: 
light from one dot to 
“Black-to-White 
clearest, sharpest, 


ilation 

another IS essentt 
Range.” The full 
brightest picture that are 


ranye 


r= =—aenp en SS 8 Ge ee - 
CBS-HYTRON, Danvers, Mass 


I want all the material t 
Certified Qualit 
Mirror-Back tube 
Hytron Mirror 

ing 


Clearer 
ed Qu 
I enclose ft 
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Certis 


I want 


for which I « 


Name 





A Division of Columbia Broadcasting System, Inc. 


A member of the CBS family: CBS Radio 


New 7 
CBS Television - 


CBS Leboratories +» CBS-Columbia + CBS International - 
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Columbia Records, Inc. 
ond CBS-Hytron 
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ASTRON capacitors build your reputation 


Consumer satisfaction means repeat business. That's why smart serviceme 
install ASTRON BLUE POINT” capacitors and SAFETY MARGIN* electrolytics 
They know ASTRON capacitors are worthy of their trust 

Exclusive ASTRON-developed materia! treatments, electrolytes, tough 
element-proof shells and contamination free assembly _. stop call-backs, 
insure consumer satisfaction 

Servicemen instal! ASTRON capacitors because they know that more and 
more TV & Radio manufacturers use them 1n original equipment 

More and more manufacturers are using them because of their surprisingly 
long life and utmost dependability! 


Try something new . .. start installing ASTRON CAPACITORS today . 
they work for you long after you leave the call 





La RRO 


cOoORPORAT 


255 GRANT AVENUE, E€. NEWARK, N. J. LTTL 


> ————— 


RADIO-ELECTRONICS 











|. Where will You E Be — hers 
MEL ECTROMICS 


6Months fron Today: 2 


ADD TECHNICAL TRAINING to your practical experience 


Get Your FCC License In A Hurry! 


Then Use Our Amazingly Effective 
JOB FINDING SERVICE 
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@ tes How- 


cecciet_\ WE GUARANTEE @ reus now 


ur 
1f you fail to pass yo 


“lr nes coe” | pe aeniony Etective 
YOu GET JOB-FINDING SERVICE 


contin Helps CIRE Students Get Better Jobs 
; J YOUR FCC LICENSE Here are a few recent examples of Job-Finding Results! 
Commercial. | y GETS AIRLINES JOB 

ane ee 0 ou have had ~—f a ~ experience we to your nding § eI 

exam t ' i 


days after completing out —Amateur, Army, Navy, Radio repair, re: to nding Se: 
s or experimenting, chan ita 
course. 


GETS FIVE - OFFERS FROM BRDADCAST STATIONS 


TELLS HOW—Employers make ow employed ax Transtnltter WMA 
JOB OFFERS Like These GETS CIVIL SERVICE JOB 
to Our Graduates Every Month + . 


Letter from nationally-known Airlines, "We would also appreciate if you 
would place the following additional advertisement in your bulletin—Wanted 
—Superintendent of Communications Salary $666.66 per month.” A ’ Phan 
Letter from nationally known manufacturer of high quality AM and FM trans E 1. v= “y Your FCC ficket is re 
mitters, ‘We are very much in need at the present time of radio-electronics FIN ers in the electron 
technicians and would appreciate any helpful suggestions that you may be 
able to offer. Salary up to $412 per month to start 

















These ore just a few exomples of the job offers that come to our office 


periodically. Some licensed radioman filled each of these jobs . . . it 
might have been you! - 


; . ms 
HERE'S PROOF FCC LICENSES ARE OFTEN SECURED LM. iL e 
IN A FEW HOURS OF STUDY WITH OUR COACHING AIL COUPON NOW | 


AT HOME in Spare Time. |) CD an aaa nee === 


> Pe 
Name and Address License Lessons os, eS ib, -™ CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

Lee Worthy 2nd Phone 16 ps" ox, /} Desk RE-68, 4900 Euclid Bidg., Clevelanc Ohic 

210' < % St Bakersfield, Calif. , +f y (Address to Desk No. t 
Clifford E. Vo ist Phone f 

Box 1016, Dania, Fla 
Francis X. Foerch, ist Phone 

38 Beucler Pl., Bergenfield. N. J 
S/Sot. Ben H. Davis ist Phone 

317 North Roosevelt, Lebanon, tI! 
Albert Schoell, 2nd Phone 

110 West tith St., Escondido, Calif 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


CARL E. SMITH, E.E., Consulting Engineer, President 
Desk RE-68, 4900 Euclid Bidg., Cleveland 3, Ohio 
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Mr. Service Dealer: 
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More than twenty-six million people will are telling you about it in advance so that you 
read about you and the good work you are 


can take full advantage of its appearance to 
doing, in the September 13th issue of LIFE 


help increase your volume and profit. It’s 
Magazine. We at Raytheon are publishing our way of saying thank you for using and 
this advertisement because we believe you de- recommending Raytheon Quality Radio and 
serve a public pat on the back for the juccess- Television Tubes. 

ful way you have met every challenge of the | 

Radio and Television Service industry. We 


RAYTHEON MANUFACTURING COMPANY 


——~ RAYTHFON MAKES ALL THESE: 


RADIO-ELECTRONICS 





Here comes opportunity 


... ready or not! 





CHECK THESE SEVEN 
FAMOUS |. C. S. COURSES 
—ONE FOR YOU! 


PRACTICAL RADIO-TELEVISION 
ENGINEERING 


tor rad 


foundation course 
areer Basic prin- 
advanced traming. Radio. 


to televisror 
es plus 


sound TV 


TELEVISION TECHNICIAN—To 

juality you tor high level technical posi 

in television Camera, studvo, trans 

tter techniques Manufacture. sale 
snd installation of TV equipment 


TELEVISION RECEIVER SERVIC. 
“ ING -Installation, servicing 
ver for the man who 
about radio and wants TV 


con 
Dealershig 
knows 
tra 2 
RADIO & TELEVISION SERVICING 

esigned to start you repairing, in 
stalling and servicing radio and tele 
vision receivers soon after starting the 
urse 


RADIO & TELEVISION SERVICING 
WITH TRAINING EQUIPMENT 
same aS above but with 
ane adie serve 
and tools 


RADIO OPERATING 


Soecial 


addition of 


high ® equipment 


COURSE — 
you pass the 


tor operator's 
ticenses Code TV FM Radioreguiations. 


INDUSTRIAL ELECTRONICS — 
Broad, solid background course devoted 
to th tube and to its many 


ourse t 


Love nent examimatior 


e electror 


applications 








Real Job Security—Get 1.C.S. Training! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Without cost of obligation. send 


ART 

Commercial Art 
Magazine Ilustrating 
Fashion Illustrating 
Cartooning 

Sketching and Painting 
Show Card and Sig 
AUTOMOTIVE 
Automobile, Mechani 
Auto Elec. Technician 
Auto Body Rebuilding 
and Refinishing 
Diesel —Gas Engines 
AVIATION 
Aeronautical Engir 
Aircratt Eng 
Airplane O-att 
BUILDING 
Architecture 

Arch Dratting 

Building Contractor 
Estimating 

Carpenter and Mill Work 
Carpenter Forema 
Reading Blueprints 
House Pla 
Plumbing 


Lettering 


eering Jt 
e Mr chan 


‘ 


Name 


Heating 


Painting Contractor 


Air Condition: 
Electriciar 
BUSINESS 
Business Adm: 
Certified Public 
Bookkeeping ar 
Office Managerr 


Stenography anc 


Secretarial 
Federal Tax 


Business Correspondence 


Letter -writing | 
Personnel andl 
Advertising 

Retail Business 
Managing Sma! 
Ocean Navigatic 
Sales Manager 
Short Story Wr 
Creative Salesr 
Trattic Manage 


ert 4s 
CHEMISTRY ELECTRICAL Heat Treat 


Chemical Eng: 
Chemistry 


| Anatytical Che 





City 
Occupation 


Prepare now for the new Radio-TV -Electronics boom, 
Get in on VHF and UHF ... . aviation and 
mobile radio... color TV... binaural sound! The 
International Correspondence Schools can help you! 


If you’ve ever thought about Radio or Televisior 
if you have the interest, but not the training 

for a good time to start... NOW'S THE TIME! 

No matter what your previous background, 1. 

you. If Radio-TV servicing is your hobby, 1.C.S. can n 
own profitable business. If you re interested in the new ce velop 
ments in Electronics, [1.C.S. can give you the basic courses of 
training you need. If you have the job but want faster progress 
1.C.S. can qualify you for promotions and pay raise 


is a careel 


i youre waiting 


». can help 
iake it 


yout 


C58. training is success-proved training Hundreds of L.C.S 
graduates hold top jobs with top firms like R.C.A..G.E., DU MONT, 
1.T.&T. Hundreds of others have high ratins nilitary 
civil service. Still others have successful busine 

With 1.C.S., you get the rock-bottom basics and theory as well 
as the all-important bench practice and experimentation. You 
learn in your spare time wv social 


and 
es of their own 


no interference 


with bu 
life. You set your own pace 


progress as rapidly i 


mess 
you wish. 


Free career guidance: Send today for the two fre 
J6-page “How to Succeed” and the 
check be low. 
al stake, 


ooks, the 
informative catal irse you 


No obligation. Just mark and mail the o much 
vou owe it to yourself to act--and act fast! 


1.C.8., Seranton 9, 


LS 


Penna. 


2879-L, SCRANTON 9%, PENNA. 
ve “HOW to SUCCEED” and the booklet about the « 
Petroleum —- Nat'l Gas 
Pulp and Paper Making 
Plastics Lineman 
CIVIL, STRUCTURAL HIGH scHoolt 
ENGINEERING “= School Subjects ’ Engineering 
“ C) Ciwil Engineering athematics » Fire : 
Acco Structural Engineering Commercial RADIO, TELEVISION 
f Accour Surveying and Mapping Good Englesh COMMUNICATIONS 
} Structural Drafting MECHANICAL Pra t v Ene'e 
Highway Engineering AND SHOP R 
Reading Blueprints Mex anical Eng ® 
Construction Engineering Industrial & 
Sanitary Engineering 
morovernent DRAFTING 
abor Relations C) Aircraft Oratting 
Management Architectural Drafting 
ue ness C. Electrical Dratting 
Mecha nical Drafting 
e Structural Drafting 
ting Sheet Metal Drafting 
2 I Ship Drafting 
Mine Surveying and 


ourse BEFORE which | have + 
Electrical Draft 
Electric Power a 


wer 


ent « 
Typing 


e A 
PAIL ROAD 


Aw t 

TEXTILE 

Reading Bluepr ‘ 

Foolmnak ing 

wafting Clerk 

eerie Electrical Engineer Sheet Metal W 
Electrician Sheet Metal Pat 
Electrical Maintenance Retrigerat 
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The Picture Tube with three amazing design features! 


SILVER-ACTIVATED SCREEN...SUPER ALUMINIZED REFLECTOR 
PRECISION-FOCUS ELECTRON GUN 


YOU CAN BE PART OF THE 
BIGGEST PICTURE TUBE 
CAMPAIGN IN THE INDUSTRY! 


All this promotion material 
is yours FREE i 
—All you have to do is ask for! 


@ attractive window streamers - 


dis- 
¢ ostertet counter and window 


plays -- 
@ radio and TV commercials for you 


to use on your local stations - 


@ newspaper mats .- 
@ publicity releases --- 
" postcards . -- 


envelope stuffers - - - . 
‘ booklet to describe 
"Silver Screen 


a brand new 
the revolutionary 
_ to your customers - - - 








Here is a truly great achievement in tele- 
vision picture tubes! Sylvania’s “SILVER 
SCREEN 85” is the last word in design 
and engineering perfection. It's the picture 
tube with the SILVER-ACTIVATED 
SCREEN, to produce television's sharp- 
est, clearest pictures; the SUPER ALU- 
MINIZED REFLECTOR to catch and 
use all available light, giving pictures 
more depth, more dimension than ever 
before; the PRECISION-FOCUS ELEC- 
TRON GUN that scans every inch of the 
screen, making images stand out in pin- 
point detail. 

From foreground to background, pic- 
tures are razor-sharp, crystal clear! Blacks 
are really black—whites are true white. 
Only professional movies can duplicate 


YOUR SYLVANIA 
DISTRIBUTOR HAS THE 
/ “SILVER SCREEN 85’’ NOW! 
MAKE SURE YOU ARE PART 
OF THIS PROFIT-PACKED 
PROMOTION—CALL HIM, 
WRITE HIM, SEE HIM TODAY! 


the “Silver Screen 85” picture. It’s a 
SUPER ALUMINIZED PICTURE 
TUBE, designed to give top performance, 
made to the highest quality standards, and 
backed by the world's most experienced 
manufacturer of picture tubes! 


k ; 


a { 


24 MILLION PEOPLE—INCLUDING YOUR CUSTOM- 
ERS—WILL HEAR ABOUT THE ‘SILVER SCREEN 85" 
EVERY WEEK ON “BEAT THE CLOCK’'! 80 STATIONS 
NOW REACH 93% OF THE TV HOMES IN THE 
COUNTRY. 

Right in your own town! That 
vania will help you sell the “Silver Screen 
85"! Hard-selling commercials will tell mil 
lions of people every week that you're the 


man to see for a new “SILVER SCREEN 
85.” 


where Syl 


Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Ltd., University Tower Building, St. Catherine Street, Montreal, P. Q 
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newest, neatest, lightest 
lapel mike on the market 


THE 


| 


| radio-electronic field 


| too frequently tested for IQ and 


TURNER | 


L-100 


ue" eta 2 


with the adjustable clip 
that grips from any angle... 


| &) (; . 7 
. 


T he handiest low st 
for all tape cor 
weighs only 


lapel mike 
scs.. — 
in allie 


hing 
1 ounce has 
rator clip that re 


] 
4a 


" 
and 
ally hol 
ded and adjustable — 
mike it; 
order 
reproduction 1s cris 

chest 
ht 


! The lip 
is rubber 4 
holds the 

on draperies 
Speech 


with 


whe re you put 


clothing or res 
case 
sounds dan Pp 


rey plastic. Crys 


clear-cut 
out. Case is ly 
tal 
Send coupon for full information. 


and ceramic interiors available, 


Model L-100 (with clip and 20-ft. 
cable) List Price $12.50 


Model 100 (with clip and with 
cable) List Price 


THE COMPANY 


937 7th St. NE. 
Cedor Rapids, lowe 


Please send me complete information 
Models L-100 


and 100 


on your new 
Name. 
Address 
et ow 


State . 
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CORRESPONDENCE 
TRAINING PROGRAMS 


Dear Editor: 

In a recent editorial you urged that 
bright youngsters be mustered into the 
a sentiment with 
which I wholeheartedly. I am 
an educator (7?) and because I have had 
some dozen years of teaching experience, 
I think I know why we will not get 
the bright boys and girls into our field 
unless we go after them ourselves. 

The “why” is wrapped up in 


agree 


the 


| 


| 


approach schools—public and private— 
, make to counselling. Students are all 


terests, then influenced to aim at an 
objective consistent with their abilities, 
in a field in which their interests lie. 


in- | 


Doesn't sound so bad, does it? Unfor- 


tunately, the student must express some 
interest in radio-electronics to be coun- 


selled into it. Where does he acquire 
this interest? In too many cases it isn’t | 


available. Simple articles showing a 


kid how he can make things himself for | 
a few cents are rare today, and it is | 


the bright, underprivileged kid 
sometimes becomes a delinquent. 

Many counsellors—totally 
of the ramifications of the electronic 
field—assume all bright boys 
become engineers, and steer them into 


ignorant 


who | 


should | 


an engineering program. Then the boy 


frustrated because his hands are not 
busy on the things his head is learning 

gives up and tries something else 

In a small high-school district nearly 
10 years ago I added a radio class to 
the shop offerings. Fourteen boys were 
entrusted to my care. All but three had 


| long records on the local police blotter. 


Every cent of the class budget had 
been spent on the benches. There were 
no tools, no test equipment, no radio 
sets nor components, no solder. The 
local shops provided cast-off dynamic 
speakers for wire, for 
parts and tubes. Many parts for the first 
sets were constructed in the shop. The 
studies went on in chemistry, physics, 
radio-electronics, the social sphere. 

Not of the had 
another mark on his record during his 
high-school career. Two of them 
nearly engineers, one starting 
a doctoral program. Most the rest 


sets 


obsolete 


one “delinquents” 
now 
is 


of 


are 


are in radio-electronics as a livelihood. 


added to 
curriculum. 


Radio-electronics be 


every junior 


must 
high-school 


When even the juvenile delinquent be- | 


comes so fascinated by the world open 
ings up to him that he spends his eve 
nings in study and experiment and 


| drops his aggressions, what is its value 


| to the luckier “average’ 


student? 
What can be done about it? One thing 


| is to provide material for the present 


| teachers 


most of whom read RaApto 
KE LECTRONICS—and for the bright 
dents, nearly all of whom also see 
magazine. The material should include 
articles and items which will start from 
virtually nothing and build an under 


stu 


| standing by showing how to construct 


sets, circuits and even components. 
CHARLES R. MULKEY 
San Jose, Calif. 


the | 
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Color TY 
Receive! 


COLOR TV 


COVERAGE IN 


PHOTOFACT 


FIRST COLOR TV FOLDER 
=the RCA Model CT-100 - 


OVER 40 FACT-PACKED PAGES 
It’s a terrific FIRST—complete 
data based on actual analysis of 
the production model...full 
schematics, block diagrams, 
parts lists, tube placement, 
alignment, wave forms, set-up 
adjustments—everything you 
want to know about this actual 
color set—information you want 
and need to get out in front on 


Color TV! 











here’s how to get it! 


Included with Photofact Folder Set No. 252 
—out Sept. Ist. You get it in addition to 
over 100 pages of regular Photofact 
TV-Radio coverage. Get the Color TV 
Folder at the regular price of the 

complete Set. Only $1.75! 

You can buy the Color TV Folder 
separately if you wish. Available from 
your distributor for only $1.00! 


GET IF EITHER WAY FROM 
YOUR PARTS DISTRIBUTOR 


HOWARD W. SAMS & CO.., Inc. 
2205 East 46th Street 
Indianapolis 5, Ind. 


RADIO-ELECTRONICS 





free 


1955 vas ALLIED 


308-PAGE CATALOG 


VALUE 
PACKED 


res a aK » : - ‘ mn hs 
> * Sco 


SEND FOR ITTODAY 


packed 


iality 


Get ALLIED’s 1955 Catalog —308 page 
with the world’s largest selection of q 
electronic equipment at lowest, money-saving 
prices. Select from the latest in High Fidelity 
custom TV chassis, TV 


FM receiving 


ystems and components 
antennas and accessories; AM and 
equipment; P.A. Systems and accessories 
recorders and supplies; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test instruments; 
builders’ kits; huge listings of parts, tubes 

tools, books the 
quality equipment, ALLIED gives you 


world’s most c¢ picte StocKs of 


buying advantage: fastest shipment, expert 
per onal help, lowest prices assured ¢s 


Get the big 1955 ALLIED Catalog. Keep it 


slaction. 
handy 
ive time and money on eve 


electronics. Send for your PREF « 


Worlds Cangost: Stocks. 


@ All TV and Radio Parts 

@ All Electron Tube Types 

@ Test and Lab Instruments 

®@ High Fidelity Equipment 

@ Custom TV Chassis 

@ AM, FM Receiving Equipment 
@ Recorders and Supplies 

e P. A. Systems, Accessories 
© Amateur Station Gear 

® Builders’ Kits & Supplies 

@ Equipment for Industry 


ALLIED RADIO 


World’s Largest Electronic Supply House 


EASY-PAY TERMS 


Use ALLIED'S liberal Easy Pay To keep up with the lat 
ment Plan only 10 down best in High Fidelity 

12 months to pay-—no carry ALLIED. Count on u 

ing charges if you pay in 60 the latest releases and larg 
days. Available on Hi-Fi and stocks of Hi-Fi equipmen 
P. A. units, recorders, TV specialize, too, in TV 
chassis, test instruments and are foremost in tl 
Amateur gear, etc. of B Kits. 


ultra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 


a ee | 


SEPTEMBER, 
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the only COMPLETE 
catalog for Everything 
in TV, Radio and 
Industrial Electronics 


Send for the 
leading Electronic 
Supply Guide 


ALLIED RADIO CORP., Dept 
100 N. Western Ave., Chicago 80, Illin 


Send } 
as 
Name 
Addre 


City 





Flexible Worm 


CHANNEL MASTERS 


Actually comes in con- 
tact with more gear teeth 
than straight-bar worm wy 
gear. This means no-slip 


gear control, no back-lash, 
no binding; longer life. 


“hoes” f : the n ew 


Motor instantly removed 
from housing — faster, 
easier to replace than car- rotator 
tridge types. Lowest servic- ie 


ing cost, because motor is 


separate from gear train. 4 ith 


Electrical and 

Mechanical Stops these 

Hair-line accuracy. No hy 
over-shooting. No drifting ; ° 
or coasting. Perfect tuning 4 
4. lightweight — : ] 

Strong 
All-aluminum die cast- 


* 
ings, steel reinforced. Built-in superior 


guy wire anchors. 


a oe ae features 


Mast Mounting 
Both rotating and station 
ary masts go completely 
through rotor. Grips 12” 
section of rotating mast, 


for greatest resistance to 
horizontal thrust. model no. 9521 


model no. 9520 
6 Weatherproof ° without directional indicator, 
Straight-Thru design per- 
mits water to drain freely. 
Weather cannot interfere 


with performance of 10. Midget Control 


rotator. 


7. ant eee Cabinet 


Will turn any 4-bay an — beauty! 
tenna in wind with ease. 4 


tifully styled. 
SEY sittin Chimney ey oe 


Mount Smallest cabinet on the 
And — rotor takes up to market, only 234’ x 4”. 
1%” mast. 
9, Built-in Thrust 
Bearing 
3-race ball bearing. control bar. An eye-appealing sales 


Takes heaviest loads with- clincher! 
out strain, 


Blends harmoniously with 


any type of home decor. Fingertip 


Copyright 1954, Chenne!l Master Corp 





RECEPTION FROM ALL DIRECTIONS! 


CHANNEL MASTER'S all-new 
SELECTENNA 


coupling system 


A truly revolutionary 

Channel Master development 
that permits 

unlimited antenna combinations 
with only one transmission line! 


No moving parts — No mofors 
No switches — Fully automatic! 


@ For the first time, you can tie together any combination of an- 
tennas, including separate antennas operating on the SAME 
BAND. 

@ Ideal for areas currently using rotators, manually-operated selec- 
tor switches, and “omni-directional” antennas. 

@ System is installed quickly, economically — one filter needed for 
each channel. UHF easily added. 


TYPICAL COMBINATIONS — never before possible! 


Only one down-lead to the set. 


Couplers snap 
UHF together. This 


} 

can be joined 

fo any com- = a 
bination of stack, consisting 
| VHF antennas. 


interlocked 


h. 4& 66 separate yagis conical for ch. of four Antenna 


broad band for ch. 3, 5, 8, 3, 6, & 10; Couplers and 
i; ch. i i . . 
yagi; ch. 2 yag & 10 yagi for ch. & one Hi-Lo 


Coupler, would 
DOES NOT OBSOLETE THE ROTATOR — join the 4 


. : : antennas in 
but gives the installation man a new approach to an old problem. bi a 

Choose the system that provides the better answer to each individual combination 
installation. on the left, 


GC}; CHANNEL MASTER CORP. cccuviccs, ». +. 


World's Largest Manufocturer of TV Antennos 








precise 
Says: 
Ask ANY Engineer, BP cxcausve reais ov oscnsoscore pccist 7 oscu.oscon 


08K hit form $129.50 # 300K rm $94.95 
¢ #308W factory wired $229.30 2300W Sot w red $199.50 


“WHAT'S THE TOUGHEST an * precise *« precise «x pre 
TEST OF ALL?” 


YOUR test the way the equipment 








works in actual use Wralel-lamelaitie) 
conditions. PRECISE test equipment has 


EXCLUSIVE PRECISE VOLT REG VIVM NEW PRECISE VOLTAGE REG. POWER SUPPLY 
passed that test countless times every #9071K hit form $35.95 # 760K hit form $29.95 
#507 \w factory wired $49.95 2#760W factory wired $59.95 
instrument fully proven. That is why YOU 


e 7 . 

gd = 4 | 
and thousands like you have made PRECISE ) pros * precise * Pe 
the fastest growing line of test instruments 


in America today! 


Remember, too, PRECISE uses no 
surplus. See the complete line of 


PRECISE quality instruments at your 





jobber now—and. save! 
NEW putty Em & MUT COND TUBE TESTER NEW PRECISE 3° PORTABLE OSCILLOSCOPE 
kit form #300 kit. form 


hw factory wired $139. 9s #303W factory wired 
a 


.S@ * precise * precise * precise «x precise * prec 
PP ste 





LOWEST 
PRICED 


PRECISE RF-AF-TV & MARKER GENERATOR PRECISE RF SIGNAL GENERATOR 
oa RESISTANCE DECADE BOX #630K hit form $33.95 #610K hit form $23.95 NEW PRECISE VACUUM TUBE VOLTMETER 
a4 hit form $186.95 M6IOKA pre-assembied head $36.95 BELOKA pre-assembied head $28.95 # 909K hit form $25.9 
Sitew factory wired $24.95 #630W factory wired $53.95 #610W factory wired $39.95 factory wired $37.50 


* precise * precise «x precise *« precise *« pre 


LOWEST 
PRICED 


PRECISE RF PROBE —— Oe 
#912 wired only $4.25 


PRECISE CAPACITY ATTENUATOR PROBE eyeeny “ , 
#960 wired only $5.93 PRECISE UNIV AF SINE. SQ & PULSE GEN oeneres © DELUXE vacuum TUBE VOLTMETER 





PRECISE CAPACITY DECADE BOX 
mayen hit form $18.95 : . 635K kit form $33.50 hit form $38.98 
g4yaw factory wired $24.95 #635W .... factory wired $32.50 $s07w - factory wired $57.98 


cise * Precise x precise «x pret 
— | CLRMANIUM 


Caystal 
Wate 








arin 


iF . : DEVELOPMENT CORP. 


A OCEANSIDE, NEW YORK 
PRECISE NEW Th TRANSISTOR KIT 4, . 

PRECISE offers a simple and direct approach to 
the understanding of transistors The instruction 
book Covers the physics and practical applica 
Hons im semple and non mathematical terms Two PRECISE HIGH VOLTAGE PROBE 

transistors. one germanium diode. transformer 2999 ~..... wired only $6.96 

aoe SEND FOR NEWEST PRECISE CATALOG DEPT. MB-1 


ws etc are supplied 
Mode! Th bt only $17.95 
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KEEP YOUR 
PRESENT JOB AND 
TRAIN TO BE A 

) _ TELEVISION 

Pe, \ECHNICIAN 


EXPERT FM-TV TECHNICAL TRAINING 


My FM-TV Technician Course lets you take full advantage of 
your previous experience — either civilian or Armed Forces. 
YOU CAN SAVE MONTHS OF TIME. My FM-TV Technician Course 
completes your training by providing a thorough background 
in Frequency Modulation and Television Theory and Practice. 


j 2 
: x ao 
GW Telephone Transmitter Public Address System 


You “Learn by Doing’, working with parts and equipment | 
send you. Six large kits of FM and TV parts are given to you as 
part of the course. You build anc keep a professional GIANT 
SCREEN TV RECEIVER complete with big picture tube (designed 
and engineered to take any size up to 21-inch). 


Upon completion of your training you may — if you desire — 
take two weeks of shop training at my associate resident school 
in New York City AT NO EXTRA COST! 


PRACTICAL TV CAMERAMAN & STUDIO COURSE 

My TV Cameraman and Studio Course is de- 

signed to train TV Studio Technicians and TV 

Cameramen, urgently needed today by Televi- 

sion Broadcasting Stations throughout the nation. 

New TV Stations are now mushrooming through- 

out the country. Men who can work as Audio 

Technicians, TV Cameramen, Microphone Boom Operators, Moni- 
tor Operators, Turntable Operators, Control Room Technicians 
can write their own tickets. 


1 will train you for an exciting high pay job as the man behind 
the TV camera. Work with TV stars in TV studios or ‘‘on location” 
at remote pick-ups. 


Available if you want it. . . one week of actual work with 
studio equipment and TV Cameras at my associate resident 
school in New York City. 


This course is a MUST for those who wish to increase their 
technical knowledge of television operations. 
TRAINING FOR BEGINNERS 


My Radio-FM-Television Technician Course is especially prepared for 
men with no previous experience or training. | have trained hundreds 
of men for successful careers in radio-television-e!ectronics. Many of 
them had only a grammar school education and no previous experi: 
ence wha..oever in the field. 


Two weeks of intensive shop practice at my associate resident school 
is also included with this Course. 


Fadio Ba cleninion Ei roining DY asceiation, 
52 EAST 19th STREET @e NEW YORK 3, N. Y. 


Licensed by the Stote of New York @ Approved for Veteran Training 


SEPTEMBER, 1954 


[3 
2) 


lll train you at HOME 
in your SPARE TIME 


If you're now working as a Radio 
Technician, Maintenance Man, or 
Operator you can keep your job while study- 
ing one of my two NEW and UP-TO-THE- 
MINUTE Courses — FM and Television Tech- 
nician Course — TV Cameraman and Studio 
Technician Course. 


ai 


iL. C. tene, 85. MA 
4 


President, Radio-Tele 


These Courses — especially prepared for 
home study—will prepare you for top-paying 
jobs in the ever-expanding radio-television- 
electronics industry. 


Super-Het 


RF Signet 
Radio Receiver 


—— “oe 

FREE FCC COACHING COUF 
Important for BETTER PAY JOBS requiring FCC License. You 
get this training AT HOME and AT NO EXTRA COST. Top 
TV jobs go to FCC-licensed technicians. 


& J ¥ 2 e & e * = 
® V ft : F R A fi S 2 @ 
My School fully approved to train veterans under 

new Korean G.I. Bill. Available only to Veterans ® 


discharged after June 27, 1950. If eligible, CHECK 
COUPON. 


* * * & e z 7 * ® 
EARN WHILE YOU LEARN 


Almost from the very start you can earn extra ney while 
learning, repairing Radio-TV sets for friend nd neighbors 
Many of my students earn up to $25 a week 
their entire training from spare time earning 
own profitable service business 


YOU GET THESE FOUR FREE! 
- MAIL THIS COUPON TODAY! 


no salesman will 
Fame aeee ss SS oe spain, 


pay for 


start their 











g Mr. Leonord C tone, President Dept R-9 
RADIO-TELEVISION TRAINING ASSOCIATION 
t 52 Eost 19th Street, New York 3, N.Y 


Decor lone # me y WEew Fee 008 ; ¥ ” rT] 
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\. Electro-Lens 
Focusing*! 


oet sharper... 


mcd 5b nictures 


Give your customers the most sparkling pictures 
they’ve ever hoped for pictures with all the 
dramatic highlights and tones of a portrait photo- 
graph with the revolutionary new Winegard 
Interceptor TV Antenna! Restores vibrant life to the 
dull, blurred image of many old sets . . . brings out 
every last ounce of performance in the newest 


pppen- 


For only the Interceptor has that amazing 
“Electro-Lens Focusing” . the patented 
design that pulls in all the signal . . . actually 
builds up tts intensity then focuses the 
amplified signal to the screen, much as an 


oy) WI 


NEGAR 


with Exclusive Electro-Lens Focusing 


optical lens focu 


And 
side and back interference . . . vastly superior recep 
tion in outlying areas. Particularly suited to color T\ 
designed to give performance unmatched by 
other antenna on all VHF channels. Lightweight 
compact, wind resistant. 

An obsolete antenna can make even the finest 
unsatisfactory. So give your customers the best p« 
formance from any set, old or new .. . insure the 


ses and intensifies light rays. 


utmost satisfaction. Write for complete information 


about the Winegard Interceptor Antenna today! 


*Patent Pending 


interceptor 
ANTENNA 


WINEGARD COMPANY, 3000 Scotten Boulevard, Burlington, lowa 


RADIO-ELECTRONI 


the Interceptor gives maximum rejection of 
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Home Study Courses in 


TELEVISION SERVICING 
offered by 


RCA INSTITUTES 


Study Television Servicing—from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how” 

of servicing television receivers. 


tee 


FIRST HOME STUDY COURSE 
IN COLOR TV SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 


engineers of RCA Laboratories, and training specialists of 


RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because ‘of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV Servicing will open the door to the big 
opportunity you’ve always hoped for. Find out how easy it 


is to cash in on Color TV. Mail coupon today. 


SEND FOR FREE BOOKLET 

Mail coupon in envelope or paste on 
postal card. Check course you ore inter- 
ested in. We will send you a booklet that 
gives you complete informatior:. No sales- 


man will cali. 
Sa ® 
Roa 
RCA INSTITUTES, INC. 


4 SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


—— HOME STUDY COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too. 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television. 


As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to-under- 
stand lessons help you to quickly become a qualified T'V 
serviceman. 


There are ample opportunities in TV, for radio servicemen 


who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing. 


MAIL COUPON NOW 


RCA INSTITUTES, INC 

Home Study Dept. RE-954 

350 West Fourth Street, New York 14, N. Y. 
Without obligation on my part, please send me 
copy of booklet on: 





(ple ase print) 
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WESTON 980 LINE 


TV TEST EQUIPMENT 


In the new YS8O Line, WESTON offers TV technicians not only a group 
of superior, up-to-the-minute instruments, but anew, ereatly simplified 
and time-saving method of VV receiver alignment as well. 
The instruments in this line represent a completely new approach in 
test equipment design and operation... instruments that set entirely 
new standards in performance... in operating simplicity ...in value! 
In the new simplified method of alignment which they provide, it is 
no longer necessary to connect the calibrator to the receiver. This sim- 
plified hook-up eliminates the spurious markers and receiver oscilla 
‘tions encountgred with conventional hogk-ups. Furthef, there is /NO 
disappearance of markers at trap resonant frequencies. And there are 
many other advantages, too; all enabling you to do a better alignment 
job, in one-half the usual time, and at far higher profit. 

980 Line instruments are-available to TV technicians through lead- 


ing distributors, Literature giving complete information gladly sent on 
request, Return the COUPON today. 
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mopeL 985 
CALIBRATOR 


—a time-saving instrument for TV shop, engincering labo- 
ratory, and industrial alignment applications. Negative and 
positive Z-axis markers are provided for wave-form pattern 
analysis. Extremely useful for making linearity adjustments, 
calibrating signal generators, and determining signals of un- 
known frequencies. Generated markers are visible even at 
sound trap frequencies. Generated frequencies are fundamen- 
tals... not harmonics. Simultaneous multiple marker insertion 
--. no distortion of response curve ... fewer connections to TV 
receiver. 


mopeL 984 
SWEEP 
GENERATOR 


—for efficient trouble shoot- 
ing and lab practice in prob- 
lems of sound and video IF 
circuits, associated trap cir- 
cuits, TV tuners, video 
amplifiers and all-purpose 
visual alignment. RF OUTPUT: Frequency modulated signal, 
IV channels 2 to 13 inclusive, complete FM coverage available 
by means of two preset selector positions. FREQUENCIES 
ARE FUNDAMENTALS OF THE OSCILLATOR FRE- 
QUENCY. IF/VIDEO OUTPUT: Frequency modulated sig- 
nals ranging to 50 megacycles, continuous tuning, signals free 
from harmonics. SWEEP WIDTH: Full 10 megacycles on all 
channels. OUTPUT VOLTAGE (RMS): 0.1 Volt, sweep is 
linear. Output is essentially flat. 





mopEL 982 
VACUUM TUBE 
VOLTMETER 


—a self-contained, battery 
operated Vacuum Tube Volt- 
meter, particularly adapta- 
ble to the Radio-TV servic- 
ing industry where the requirements of peak to peak measure- 
ments of a-c voltages exclude the use of conventional meters. 
Makes possible quantitative measurement of all complex wave 
form voltages utilized in video, sync and deflection circuits with 
no a-c line interference in critical measurements. Battery opera- 
tion attords complete isolation from spurious response due to 
stray a-c fields and circulating ground currents. Circuit loading 
on peak to peak measurements eliminated. 














for TV $ 980 Line 


test equipment 








move. 983 
OSCILLOSCOPE 


—a high gain, wide band os- 
cilloscope. Band width of 4.5 
megacycles allows accurate 
isplay of video frequencies, 
including pulse wave forms 
and color synchronizing 
bursts. High sensitivity of 17 
millivolts per inch makes it 
ideal for setting resonant 
traps, as a general null indicator, signal tracing in low level 
Stages, phase measurements as well as for sweep frequency 
visual alignment of TV receivers. Has provisions for in- 
ternal calibration, internal phased sine wave, and Z-axis 
intensity modulation. Reversal of polarity of both horizon- 
tal and vertical signals accomplished by means of toggle 
switching. Identical vertical and horizontal amplifiers 
direct coupling used throughout. 


move. 981 


PROPORTIONAL 
MUTUAL CONDUCTANCE 


TUBECHECKER 


provides re casure 

ment of leakas resistance 

as high a‘ b »} mis he 

tween tube « ent 

nine single { rwelve 

position Ss tor witches 

protect again lescence 

three tog witches 

make it possible to check and compare sect of cwit 
section tubes at only one setting of selector switch. Trans 
conductance measurements high as 30,000 mi nhos with 
filtered d-c plate, screen grid, and control grid potentials 
Precision voltage divider network and switch provides sig 
nal voltages of 0.65, 1.3, 2.6, and 5.2 volts peak to peak at 
a frequency of 5000 cycles. Tubes checked more closely to 
circuit Operating conditions. Better Gm a i tained 


mone. 980 
ANALYZER 


—highly versatile, accurate and rug 
ged volt-ohm-milliammeter with a 
combination of functional ranges 
which provide a wide range of test 





measurement applications in the electronic field. D-c sensi- 
tivity of 20,000 ohms/volt, a-c sensitivity 1000 ohms/volt 
Accufacy 2% d-c, 3% a-c. Range and functional switching 
greatly simplified by use of a single dial for all ranges and 


functions. 





WESTON Electrical Instrument Corporation 
614 Frelinghuysen Ave., Newark 5, N. J 


Send copy of bulletin RE 


Name 





Address 


City State 


















Since telephony began, there has been just 
one way to install telephone wires on poles: 


have a trained man climb up and fasten 


Fastening wires with new t 


erected. Newly created tools enable men 
to fasten wires to crossarms 10 to 25 feet 


over their heads. 


ol 


them there Now Bell Laboratories engi- a ; ; , 
This inexpensive line promises more serv- 
neers have de ve loped a spec ial pole line for P . - 

ice in sparsely populated places. From 
rural areas. The entire line can be erected the “ 
original design to testing, it exemplifies a 
without climbing a pole. < ; 3 
Bell Telephone Laboratories team operation 


The whole job is done from the ground. in widening telephone service and keeping 


Light-weight poles are quickly and easily costs down. 


Key to the 
pole is this insulat 


Bell Telephone Laboratories (4) niprduetey 


and then lock it faat 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 
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1 Will Train You at Home 


for Good Pay Jobs, Success in 


J. E. SMITH 
President 


National Radio : ; Pie] 
Institute 
Washington, D.C 
40 years of success s 
training men at ‘ 
home in spare time. 


Practice Broadcasting Practice Servicing 


~ € with Equipment | Send with Equipment |! Send vo 


As part of my Communications Nothing takes the place of PRA‘ a 
Course I send you kits of parts to TICAL EXPERIENCE. That's why Ps 
build the low-power Broadcasting NRI training is based on LEARN 
Transmitter shown at the left ING BY DOING. Yeu use parts | 
You use it to get practical experi furnish to build many circuits com 
ence putting a station “‘on the air,’ mon to Radio and Television. With 
performing procedures demanded my Servicing Course you build a 
of Broadcasting Station Operators modern Radio (shown at right). You 
An FCC Commercial Operator's build a Multitester which you use to 
License can be your ticket to a help fix sets while training. Many 
better job and a bright future students make $10, $15 a week extra 
my Communications Course gives fixing sets in spare time starting a 
you the training you need to get few months after” enrolling All 
your license. Mail card below and equipment is yours to keep. Card 
see in my book other valuable below will bring book showing other 
equipment you build equipment you build 


AVAILABLE TO 


VETERANS 
UNDER G.|. BILL 


Few es es SS SF SF || ee eee ee ee ee ee ee ee ee ee ee ee ee oe oe 


CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Book 


Both FREE 


This card entitles you to Actual Lesson on vicing 
shows how you learn Radio-Television at home. You'l 
also receive my 64-Page Book, ‘How to Be a Succes 
in Rad:o-Television.’” Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


. J. E. SMITH, President, 
seeanall Radio Institute, Washington 9, D.C 


Mail me Lesson and Book How to Be a Succes: ik 
Television No Salesman will « ill Please write 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio 
Television at home in spare time. Cut out and mail 
postage free card. J. E. Smith, President, National Radio 
Institute, Washington, D. C. OUR 40TH YEAR 


NAMI 

ADDRESS 

Cry 

VETS fain: 
ischarge 
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asaRADIO-TY Technician 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


Training PLUS opportunity is 
FECT COMBINATION 
good pay 
good, the 


PER 


security 


the 
for job 
When ban 4 ar 
the BETTE KR 
Whe n jobs are 
GREATER 
NEE training can help assure 
farnily the better 


sdvancement 
trained man make 
PAY, GETS PROMOTED 
scarce, the trained man enjoy 
SECURITY 
and your 
things of life 

Radio’ 
field Tel 
bigger before 
Broadc: isting Stations 
115 millon 


you more of 


Pelevision is 
Even 


today opportunity 
vision, Radio is 
$000 Radio 
on the air, more than 

Automobile Radios 
Pelevision. Television 


without 
than ever Over 
home and 
Phen add‘ 


Stations 


are in ume 


Broadcast extend from coast to 


coast now with over 
already 


1800) more 


45 million Television 


“is 


in use. There are 


channels for 
Stations. Use of 


Television 





Start Soon to Make 


410 to 515 a Week 
Extra Fixing Sets 


Keep your job while training. Many 
NRI students make $10, $15 and more 
a week extra fixing neighbors’ Radios 
in spare time, starting afew months after 
enrolling. | start sending you special 
booklets that show you how to fix sets 
the day you enroll. The multitester you 
build with parts [ furnish helps discover 
and correct troubles 


Aviation 
he lay 


bruises 


and Police Radio, Micro-Wave 
Two-way Radio communication for 
taxis, trucks is expanding. New 
uses for Radio-Television principles coming 
in Industry, Government 
and Homes 


My Training is Up-to-Date 
You Learn by Practicing 


Get the benefit of my 40 years experience 
training men. My well-illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de 
veloped kits of parts | furnish “bring to 
life” the principles you learn from my les 
sons. Read more about equipment you get 
on other side of this page 

Naturally, my training includes 
vision. I over the years, 
and Television information to my 
courses. The equipment [| furnish students 
gives experience on circuits common to 
BOTH Radio and Television 


Find Out About the Tested 
Way to Better Pay 


Read at the right 
students made out 
better things of life 
dents earn $10 


Communications 


Tel 
have added mort 


more 


how just a few of my 
who acted to get the 
Read how NRI stu 
$15 a week extra fixing 
Radios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the 
step mail card below 

You take absolutely no risk. | even pay 
postage. | want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to see my 
64-page book “How to Be a Success in 
Radio-Television because it tells you 
about my 40 years of training men and 
important facts about present and future 
Radio-Television job opportunities. You 
can take NRI training for as little as $5 
a month. Many graduates make more than 
the total cost of my training in two weeks 
Mailing postage free card can be an im 
portant step in making your future success 
ful. J. KE. Smith, President, National Radio 
Institute, Washington 9, D.C. OUR 40TH 
YEAR 


next 


J. E. Smith, President 
National Radio Institute 


The men whose messages are published 
below were not born successful. Not so 
long ago they were doing exactly as you 
are now reading my ad! They decided 
they should KNOW MORE so they 
could EARN MORE so they acted! 
Mail card below now 


| TRAINED THESE MEN 


Consultant on 
Antenna Systems 


"7 nym as Chief En- 

ow lam on my 

—— as consultant on 

private and commercial 
antenna systems.’ R 

Bailey, Weston, W. Va. 


Centrol Operator, 
Station WEAN 


I recetved my license 
and worked on ships 
Now with WEAN as 
control operator 
course ix complete 
Arnold, Rumford, R. I 


Radio-Television 
Service Chief 


‘Am chief Radio and Tele 
vision serviceman for 
large repair shop. Pay 
very good; working con- 
ditions pleasant.’’ P. G 
Brogan, Louisville, Ky 


ae 


A 


$10 a Week 

In Spere Time 
Before finishing, I 
earned a ich as $10 
a week in Radio servic 
ing, in my spare tim 
recommend NRI 
J. Petruff, Miami 


Hes Own 

Radio-Television one 

Doing 
relevision s 
time 
shop. I 
to NRI Curtis 
Fort Madison, lowa 


Stat! 


Got First Job 
Thru NRi 
My first job was wit 
KDLE Now hie 
Enger. of Radio be quit 
ment for Polle 
Fire Dept I 
Hamilton, Ohio 


Nort 


My Training Leads to Jobs Like These 


BROADCASTING 

Chief Technician 

Chief Operator 

Power Monitor 
Recording Operator 
Remote Control Operator 


Service Manager 
Tester 

Serviceman 
Research Assistant 


SHIP AND HARBOR 
RADIO 

SERVICING 
Home and Auto Radios 
P.A. Systems 
Television Receivers 
Electronic Controls 
FM Radios 


Chief Operator 
Assistant Operator 
Radiotelephone Operator 


GOVERNMENT RADIO 

Operator in Army, 
Navy, Marine Corps, 
Coast Guard 

Forestry Service 


IN RADIO PLANTS 
Design Assistant 


Transmitter Design 
Technician 


Dispatcher 
Airways Radio Operator 


AVIATION RADIO 

Plane Radio Operator 

Transmitter Technician 

Receiver Technician 

Airport Transmitter 
Operator 


TELEVISION 

Pick-Up Operator 

Voice Transmitter 
Operator 

Television Technician 

Remote Control 
Operator 

Service and Maintenance 
Technician 


POLICE RADIO 
Transmitter Operator 
Receiver Serviceman 


SEE OTHER SIDE 
S22 2 RRS RS RSS ee eee CUT OUT=MAIL. 


) Postage Free CARD‘ 


SAMPLE LESSON 
end 64-PAGE BOOK 





FIRST CAASS 
Permit No. 20-R 

34.9, PL&R) 

Washington, D.C. 


(Sec 














BUSINESS REPLY CARD 


No Postage Stamp Necessary If Mailed In The United States 











POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 


Many NRI trained men start 
their own successful Radio- 
Television sales and service bus- 
iness with capital earned in 
spare time. Joe Travers, a grad- 
uate of mine, in Asbury Park, 
N. J., writes: “I've come a long 
way in Radio and Television 
since graduating. Have my own 
business on Main Street.” 


Washington 9, D. C. 





Don't waste time and 
= 3h money hunting for 
3B; exact replacements 
P or waiting for delivery 
of out-of-stock items! 


~ ‘y 


Making the most of Centralab's new Fastatch* Custom Contro!s? 


Unique plan 


keeps 4,000 combinations of resistance and taper 
IN STOCK at your Centralab distributor 


Never before has it been so easy to get the right 
replacement for practically any du control, 
current or future (including color ‘T'\ 

With Centralab’s new custom-control sy stem, 
you take Fastatch front and rear units and simply 
do this: 


Snap tront unit... 


(with outer shaft 
cut to length) 
To rear unit... 


(with blue shaft 


} cut to length 


Snap on switch... 
~~” » my 
SAFEST FOR SERVICING ioe Fastatch 
scerics) 


Add the knob , 
—and there's 
your custom dual 


Note that you don’t do the manufacturer's job 
—there are no loose parts no lugs to bend 
no tricky assembling. Fastatch units are com 
pletely assembled, tested, and guaranteed by 
Centralab 

Have your Centralab distributor tell you 
more. And send coupon for bulletin 42-218 


Centtalab 


Tear out coupon and ma 
ae ae ew ea am ee ow eS a SS = 
| CENTRALAB, A Division of Giobe-Union 
9221 E. Keefe Avenue, Milwaukee |, Wisconsir 
I Send me free bulletin 42-218 


Name 


] Addres . 


j City Zor 
“Trademark amp aap gat Sm Gee Geee GED GS GE Ge Gee Ge Ge Ge ee ee ee 
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See For Yourself ! 
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GUARANTEED TO OUTPERFORM 
ANY EQUIVALENT TYPE ANTENNA OR 


YOUR MONEY and 


LABOR 


There's been enough words written about TV antenna performance. Now 


... see the facts for yourself! Compare any of the new PHILCO Super-Performance 


TV Antennas with any equivalent type on the market. If the new PHILCO does 


not give you the finest picture possible, your money back for the antenna p/us 
your labor costs up to $10.00. Ask your PHILCO Distributor for complete 


details on this amazing offer ! 


~™ 


PHILCO VHF 
SUPER CONICAL 


PHILCO VHF 
LOW BAND YAGI 


PHILCO TWO-BAY SUPER CONICAL 
ALL-CHANNEL ANTENNA 


Strong signal pickup on VHF 
channels 2 through 13... UHF 
channels 14 through 83... ideal 
for fringe area reception . . . all- 
aluminum construction with 
dowelled elements: Part No. 
45-3096-2. Rugged single bay 
design: Part No. 45-3096. 


PHILCO TWO-BAY VHF LOW BAND 
YAGI ANTENNA 


10 elements... all-aluminum... 
factory pre-assembled. Top per- 
formance on channels 2 through 6 
...13 db to 15 db gain on various 
channels. Single bay Part No. 
45-3112-2 through 6. Stacked ver- 
sion harness PartNo. 45-3267. 


PHILCO GOLDEN YAGI 
UHF ANTENNA 


Designed for 300 ohm operation 
... all metal construction... 11 db 
to 12 db gain on various chan- 
nels. ‘“‘Cronak” coated compo- 
nents resist salt air .. . humidity 
Six models cover entire UHF spec- 
trum: Basic Part No. 45-1996. 


PHILCO PARAFLECTOR 
ALL-CHANNEL UHF ANTENNA 


Pre-assembled, all-aluminum .. . 
8 to 10 db gain. . . outstanding 
fringe area performance . . . im- 
mediate mounting on existing 
masts. Part No. 45-3071. Bow Tie, 
Part No. 45-3069 and Bow Tie 
with reflector, Part No. 45-3070 
give top quality pictures in many 
UHF areas. 


COSTS BACK! 


PHILCO UHF 
GOLDEN YAGI 


ry PyYV} 
a ii | 


PHILCO UHF 
PARAFLECTOR 


PHILCO CORPORATION accessory Division 


“A'' AND ALLEGHENY AVE. «+ 
SEPTEMBER, 1954 


PHILADELPHIA 34, PA. 





NOW... 2 SENSATIONAL 
EICO SCOPE VALUES! 


NEW AMATZING FEATURE PACKED 


7” PUSH-PULL OSCILLOSCOPE 


Only EICG Has All These Features. 


VERTICAL FREG. RESPONSE: 

flat + 2 db 10 cps — 1 mc 
VERTICAL SENS.: .01 volts 
rms/inch 

WOR, FREG, RESP.: flat + O db 
10 cps — 200 kc, —4 db at 500 kc 
WOR, SENS.2 3 volts rms/inch 
SWEEP RANGE: 15 cps-100 ke 
3-STEP FREG.-COMPENSATED 
ATTENUATOR eliminates freq. 
Gistortion, overioading. 
CATHODE FOLLOWER inputs to 
both amplifiers 


PUSH-PULL outputs in both amplifiers 

RETURN TRACE BLANKING 

INT, VOLTAGE CALIBRATOR 

V & H TRACE EXPANSION & CENTERING: 

1.5X full screen without distortion. 

DIRECT CONNECTION to vert. CRT plates. 

PHASING CONTROL of internal 60 cps 

sine wave sweep. = j 
@ AT FRONT PANEL: intensity mod. input; MODEL 470K 

60 cps, sawtooth outputs. KIT $79.95. WIRED $129.50, 


EICO EXCLUSIVE! 5” PUSH-PULL SCOPE, 425K, 
Amazing feature-packed economy -priced 
Wired, $79.95. KIT, $44.95. 
@ PUSH-PULL V&H amplifiers. Se | yim: Uselul to 2.5 ¢ 
@ SWEEP | f 6 ke. Z-an tensity modulation [ 


Mpme 


Jual trace { 


SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT $12.95. WIRED $17.95, 


@ Sq. wave output at power-line 
freq. with full-scale readings of 

1, 1, 10 oF 100 V. peak-to-peak 
@ Accuracy: 5% of full-scale 
On each range. 


OV & 12V BATTERY ELIMINATOR KIT 
1OSOK KIT $29.95. WIRED $38.95. 
@ OC output: 0-8 V of 0-16 V. 
@ Continuous current rating: 

OA at6V. 6A at 12 Vv. 
@ Intermittent current rating: 


_— 


NOW! onty 
& WIRED INSTRUMENTS Gives You 
LIFETIME SERVICE & 
CALIBRATION GUARANTEE 


221K VIVM KIT $25.95. WIRED $39.95. 


© AC/DC volts: 0-5, 10, 1007 
500, 1000 (30 kv with 
HVP probe) 

© Res.: 0.2 ohms—1000 
megs, 5 ranges 

© DC input R: 25 megs 

© 444" meter in can't burn 
out circuit 

© 1% mult. resistors 
WIGH VOLTAGE PROBE $4.95 


* Extends range of ytvms > 


voltmeters to 30 ky. ee 


630K CATHODE RAY TUBE CHECKER 
KIT $17.95. WIRED $24.95 


@ Checks all types of TV 

picture and C.R. tubes in 

set or carton. Bridge 

easurement of peak 

m current (proportion- 

nm brightness). 

@ Detects shorted & open 

iments 


625K TUBE TESTER KIT $34.95. WIRED $49.95. 


, © Iilum. gear-driven 
“Speed Rolichart.” 
@ New lever-action 
switches for individ- 
ual testing of every 
element. 
@ Tests all conven- 
tional & TV tubes. 
PIX TUBE ADAPTER 
fer Tube Testers $4.50. 
Checks TV picture tubes 
while in set. 


"ECD Kits 


[ sesx SWEEP GEN. KIT $34.95. 


WIRED $49.95. 


freqs. from 500 ke to 
228 me 


@ Sweep width var- 
iable 0-30 mc. 

@ Crystal marker 
oscillator, variable 
amplitude. 


214K VIVM KIT $34.95. WIRED $54.95. 


@ Large 742” meter, 
Can't-burn-out circuit. 
@ AC/DC volts: 0-5, 
10, 100, 500, 1000 
(30 KV with HV Probe). 
@ 5 ohms ranges 
from .2 ohm to 1000 


megs. 
@ OC input R:25 


megs. 
@ 1% mult. resistors, 


Large 742" meter 


9508-K R-C BRIDGE & R-C-L COMP. KIT $19.95. 
WIRED $29.95. 


@ Measures & tests all 
resistors; .5 ohm to 500 
megohms 

| @ Every type conden- 
Ser, 10 mmf to 5000 mid. 
@ 0-500 DC voitage 
source for capacitor 
leakage testing. 


352K BAR GENERATOR KIT $14.95 
WIRED $19.95 


@ Reliable, accurate, portable, 
easy-to-use. 

@ Operates on channels 2-6. 16- 

23 vert. bars to check H linearity. 

en hor. bars te check V linear. 

@ Shows pic size RV EH sync 

Enteetyindopendentet tati 
7 i station 
sont signal. 


*at less than our cost of handling (See EICO Guarantee 
Card enclosed with each Kit & Instrument). 


20AatG6V, 12 Aati2V 
@ Separate Voltmeter & Am: Prices 5% higher om West Coast. Specifications 


and prices subject to change without notice. 


315K DELUXE SIG. GEN. KIT $39.95. WIRED $59.95, S65K MULTIMETER KIT $24.95 WIRED $29.95. 


ud! EICO SCOOPS! 


32K PEAK-to-PEAK VIVM ») P 
et DUAL-PuRPOSE AC/DC Llni-Probe: 


AC ET *29.95 WIRED *49.95 


directly p-p voltage of complex and sine 
a ba b, 140, rer = oa = 
i e range: 0-1.5, 5, 15, 90, 190, 900, : 
el 000 =e ] non-ship ranges on every func- 
tion, Calibration without removing from cabinet. = 
center. Freq. Resp. 30 cps-3me. 14, precision ceramic 
multipliers. Exceptional stability and accuracy. Com- 
pact, portable (8 5x5x5"), smart, rugged. 
ific time- ! 1 probe 
1 UNI-PROBE! Terrific time saver! Only 
> a functions—a half-turn of prebe-tip selects DC 
(Pat. Pend.) AC ( Peak-to-Peak or RMS) OHMS! 
a en 
249 K PEAK-to-PEAK VTVM with 730" METER Ki $39.95 WIRED $59.95 
puntaedtistRannen SESS 
944K FLYBACK TRANSFORMER AND YOKE TESTER 
Kit $23.95 Wired $34.95 
i { TV set 
all flybacks and yokes, in oF out o 
bary sonndad Detects even 1 shorted turn! 
—and iron- 
ive separate calibration for air—an 
mg = assures utmost accuracy. ~ 
44" meter, 3 colored scales. Compact, portable 
(7x 5x 4"), smart, rugged. 


WIRED $39.95 
ECTRONIC SWITCH KIT $23.95 aes 
1Wnk DECADE RESISTANCE BOX KIT ore — e : 
1180K DECADE CONDENSER BOX KIT $14.95. 


R) 





@ Covers range of 75 
ke to 150 me. 

@ 7 Calibrated scales: 
peperery better than 


%. 

@ Bandspread vernier 
tuning. 

@ 4-step RF shielded 
output multiplier: cone 
stant output Z. 


| ie 
he 


’ 0 
pr HC 
377K SINE & SQUARE WAVE AUDIO 
GEN. KIT $31.95. WIRED $49.95. 

@ Complete sine 


wave coverage, 20- 
200,000 cps in 4 
direct-reading 


S36K MULTIMETER KIT $12.90. WIRED $14.90, 
526K MULTIMETER KIT $19.90. WIRED ¢1¢.90. 


@ 1000 py 31 ranges 
@ DC/AC volts: Zere te 
1, 5, 10, 50, 100, 500, 
5000 


@ OC/AC Current: 0-1, 
10 ma; 0.1, 1 A. 

@ Ohms: 0-500, 100 K, 
1 meg. 


(1% precision resistors) 


@ 20,000 —/V; 31 ranges. 
@ 0C/AC/Output voits: 
0-2.5, 10, 50, 250, 1000, 
5000 


@ OC Current: 0-100 ua; 10, 
100, 500 ma; 10 A. 

@ Ohms: 0-2K, 200K, 20 
meg. 


145K SIG. TRACER KIT $19.95. 
WIRED $28.95. 


@ Audibly signal traces 
all IF, RF, Video & Audio 
circuits from ANT to 
SPKR of CRT in all TV, 
FM, AM, etc. without 
switching. 

@ Germanium crystal 
Giode probe responsive 
to over 200 mc. 

@ Integral test speaker. 


320K SIG. GEN. KIT $19.96. WIRED $29.95 


@ Vernier tuning condenser 
@ Stable Hartley RF ose 
range: 150 ke te 34 me, cali 
brated harmonics to 102 mc 
@ Pure or modulated RF, & 
Colpitts oscillator 400 cps sine 
outputs 

322K SIG. GEN. KIT $23.95 

WIRED $34.95 

As above, plus individual cali 
bration of each of its 5 bands 


Write Now for FREE latest Catalog C-9 


Seperate Assembly & Operating Manuals supplied with each EICO KIT! 
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SAVE OVER 50° 0! 
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UTOMATION 


... Electronic Hands are fast superseding human ones . 


UTOMATION, a recent word coined to designate an 
old art, is taking the modern electronic world by 
storm. Automation, stripped bare of its tech- 
nicalities, simply is the use of a robot-like machine 

which can do a given job better and faster than is possible 
for any human. Automation also outrivals all humans 
because it can stay on the job for 24 hours a day, if neces- 
sary, without a break. It doesn’t tire or loaf on the job. 

Ideal automation envisages a factory with few or no 
humans—the raw materials flowing in at one end, the 
finished product (packed and crated) leaving by truck or 
rail at the other. 

Automation is not new. It ushered in the Industrial 
Revolution in England when a number of inventions were 
perfected in the 18th Century. These were responsible for 
the Textile Revolution based upon the flying shuttle invented 
by John Kay in 1733; the spinning jenny by James Har- 
greaves in 1770; the roller spinning frame patented by 
Richard Arkwright in 1769 and the “mule” invented by 
Samuel Crompton in 1779. These enabled English factories 
to duplicate fine muslins formerly produced by laborious, 
slow Indian handwork at a rapid rate. (Hand weaving was 
the main English and Indian industry.) The resultant effect 
of these automatic new machines was so devastating that 
tens of thousands of factory workers were made idle, caus- 
ing great distress and resentment. Much later, of course, 
workers learned that automation creates more work, more 
jobs due to increased trade, which in turn creates new 
prosperity. 

Today automation is all around us: the dial telephone is 
an excellent example, because it is almost 100% automatic. 
Electric current production—particularly when generated 
by water-power—automatic elevators, signal lights in our 
city streets, the teletype, paper-making machines and 
countless others. 

Add to these, thousands of automatic machines that turn 
out myriads of mass-produced articles, such as screw- 
machine products; machines that stamp, draw, press, form 
articles of metal, paper, plastic, glass, fabric, yarn, thread 
—and combinations of these. 

Ever since its start over 30 years ago, radioelectronics 
has actively pursued automation. We started by winding 
single inductance coils by hand. Soon we made 50 and more 
simultaneously by machine. The same was true of capac- 
itors wound of insulating paper and metal foil. From here 
to the automatically produced transistor is but a short fu- 
ture step. Indeed one would be hard-pressed to name a single 
radioelectronic component that is not now or will not soon 
be mass-produced automatically. Even such a tremendously 
complex component as the TV color picture tube is beginning 
to be mass-produced as this is being written. 

From mass-producing components to the automation of 
complete radio and television receivers was an inevitable 
step. In 1947 an English firm had already produced a 
complete radio receiver on an automatic assembly line—the 
parts fed in at one end, the complete radio emerging at the 
other, without a human hand touching the growing receiver 
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in transit through the robot-machine. (See our 
1947 issue for details.) 


September 
It comes therefore as no surprise that a large Chicago 
radio and TV manufacturer has announced the actual build- 
ing by this fall of a line of 30% finished, automatically 
assembled 21” television receiver At a cost of over $250, 
000 an automation machine was built whereby radio 
electronics components are fed in at one de, while a 
partly assembled TV chassis is pushed off the line 

The robot-produced TV chassis is the answer to the 
otherwise prohibitively high price of color TV Manu 
facturers, it seems, learned rapidly that multichrome TV 
sets at $1,000 and over just do not sell readily by the 


lion, particularly if you can buy a good 21-inch black and 


mil 


white set for less than $200.00. It would seem certain 


if we consider the economics of today’s manufacturing, with 


its ever rising labor costs—that automation in radio and 
TV receiver production is not only here to stay, but will 
keep accelerating rapidly in the immediate future. We 
endorse it as an important step in the right direction 

Nevertheless, at this point we feel it our duty to sound 
a sharp warning, before TV set automation has become it 
remedially fixed. It was the elder John Pierpont Morgan who 
once sagaciously remarked, with a finality that has never 
been challenged to date: 


“YOU CANNOT UNSCRAMBLE AN OMELET" 

In applying this reasoning to our future, indescribably 
complex, automatically produced color TY = chassis, we 
are concerned what will happen if our robot engineers 
do not keep a constant vivid servicing picture before them 
The engineers’ temptation to build an efficient automation 
production line is a most powerful and compelling lure. 
He must sacrifice many things to achieve speed in assem 
bling, smooth flow, efficiency, foolproof connection to 
mention only a few essentials—of the final assembled chassis 

It is only natural therefore that he may not—in such a 
complex undertaking—give too much thought to the service 
technician, who later on must repair and put in order even 
the best engineered receiver. Will all the parts be accessible 
readily? Can they be replaced in a reasonable amount of 
time—or will it be necessary to tear the whole chassis 
apart? 

If hand-assembled TV chassis in the past have—-in some 
models—proved servicing nightmares, how much more will 
machine produced—infinitely more complex lor TV re 
ceivers become? Will they be so difficult to service that the 
average servicing technician will refuse point blank to 
touch them? If this is true of certain black and white TV 
sets today, how much truer must it become with future 
automation produced color TV sets? In the last instance 
the public will learn how to avoid buying such unserviceable 
receivers. 

May we therefore, earnestly impress our automation 
engineering fraternity to give a great deal of consideration 
to the servicing phase and its problems—before automation 
is finally frozen irrevocably 


A TV SET IS ONLY AS GOOD AS ITS SERVICEABILITY 
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MATCH YOUR SPEAKERS 
the easy Way... 
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EXHIBIT ROOMS 


Fig. 1—Diagram shows power distribution in a conventional installation. 


FRIEND of mine had just gone 
over his budget to buy two 
high-fidelity public-address 
horn speakers rated at 25 watts 
according to the Now 
he was dismayed to find the 1,000-ohm 
terminals clearly labeled “5 watts.” 
Since he had to match a 500-ohm line 
with the two speakers in parallel, he 
was obviously limited to 10 watts output 
instead of the desired 50, or so he 
thought. This story had a happy 
ending, because I was 
my unhappy friend that his 
were good for 50 watts total. 
why the 5-watt label? It’ 
mystery 

Many technicians seem to be unaware 
of a relatively new 
ly simplifies the problem of matching 
several speakers to an amplifier, espe 
cially when the must accept 
different The most 
complicated matching problem can be 
solved in a short order with no mathe 
matics beyond simple addition. Known 
constant-voltage system, this 
method was standardized by the RMA 
(now RETMA) 
has never reached its 
larity. 


The old way 

Before investigating how the system 
works, let’s see what it will do. Assume 
that you, a public address operator, 
have landed a lucrative contract to 
supply sound facilities for a small con- 
vention in your town. The setup is to 
provide background music and an- 
nouncements during the day as well as 
sound reinforcement for the guest 
speakers on the evening program. 
Furthermore your contract calls for 
changes to be made in the speaker ar- 
rangement at a moment’s notice de- 
pending upon requirements that might 
develop during the convention. You 
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each, catalog 


true 
able to assure 
peakers 
Then 
really no 


system which great 


speakers 
amounts of 


power! 
as the 


years ago but 
deserved popu- 


several 


survey the problem and decide to place 
speakers in the main auditorium, two 
exhibit rooms, a corridor, and an out- 
door patio. Obviously the audio volume 
requirements will be different in the 
various locations. 

You plan to use a 40-watt amplifier 
and decide that a fair distribution of 
power would be: auditorium, 10 watts 
into each of two speakers; exhibit 
rooms, 2 watts each; corridor, 6 watts; 
patio, 10 watts. Just to be conven- 
tional you select an amplifier output 
impedance of 500 ohms and then begin 
determining how to match each speaker 
The calculations aren’t difficult, but 
they do take time. 

Now comes the mathematics—but not 
too much. You probably have your own 
set of formulas, but this is the most 
simple: 


Speaker impedance 
amplifier power x line impedance 
speaker power 


From this formula the 
of the 10-watt speakers is: 


impedance 


: , 40 x 500 
Speaker impedance = — 10 


20,000 


2,000 ohms. 
10 

The other impedance, from the for- 
mula, are: 6-watt speaker, 3,333 ohms; 
2-watt speakers, 10,000 ohms. 

Your complete system is shown in 
Fig. 1. 

If you care to check your results, 
you may calculate the impedance of all 
the speakers in parallel using the 
simple parallel resistance formula. The 
result should be the amplifier output 
impedance. The speaker impedances 
can be obtained by using line-to-voice- 
coil transformers with the required 


How to calculate and 


use the 70-volt line 


By RICHARD H. HOUSTON 


primary impedances. Of course you 
will have to compromise and select the 
nearest obtainable values on your tran 
formers. 

Now that wasn’t difficult, was it? 
If you’re lucky you even have time to 
do the figuring in the shop before you 
go out on the installation. But don’t 
forget that agreement to change things 
at a moment’s notice! The evening 
program is about to start and attend 
ance is away over what was anticipated. 
A harried committeeman appeals for 
help. The exhibit rooms must be used 
to handle the auditorium overflow. Can 
you pipe the speech into these 

but not into the 
which another 


room 
corridor or patio, 
group is now using? 
The guest big shot is about to speak 
at this minute—for Pete’s sake, bo 
SOMETHING—QUICK ! 

We leave you now, with your for 
las, paper, pencil, maybe even a ide 
rule. Good luck—your reputation d« 
pends on your bearing up under the 
strain. When it’s all over and you feel 
up to it, look into the constant-voltage 
matching system. All you 
is to add a few simple figures 
do it in your head—to set up any cor 
bination of speakers. Does it 
simple? It is! 


need to do 


you can 


The new way 

you have noticed in the 
catalogs or on your own amplifiers, in 
addition to the customary output ir 
pedances, a constant-voltage output of 
70 volts (Fig. 2). You might have 
wondered how a constant voltage is 
obtained, since the output voltage cer 
tainly must vary with different levels 
of sound output. There’s no trick. The 
constant-voltage output is merely a tap 
on the output transformer, in many 
cases the seme tap as one of the out 
put impedances. Why, then, call it 
constant voltage? 

It’s like this—the output transformer 
secondary is tapped at some _ point 
which will deliver 70 volts a.c. when 
the amplifier is operating at its rated 
power output. Whether it be a 2-watt, 
10-watt, 50-watt, or 500-watt amplifier, 
the transformer is tapped so that full 
power output will deliver 70 volts at 


Perhaps 
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Military surplus speaker labelled for use 
in constant-voltage matching system. 


the constant-voltage tap. Thus the 
voltage is constant in the sense that 
it is the same for all amplifiers oper- 
ated at full output rating. The voltage 
is actually a bit over 70.7, or the square 
root of 5,000, but for simplicity it is 
usually called 70 volts. 

Now here’s how the constant-voltage 
system simplifies an installation, if you 
will pardon a bit more math. To find 
the power dissipated by a certain im- 
pedance, you square the voltage (mul- 
tiply it by itself) and divide by the im- 
pedance, or: 


, age )\? 
power = (voltage) 
impedance 
Regardless of the output power of the 
amplifier you use, if it has a constant- 
voltage output, the numerator of this 
equation will always be 70.7’, or 5,000. 
Notice what this means. A certain im- 
pedance speaker, or line-to-voice-coil 
transformer will always take the same 
power, whether you connect it to your 
little 10-watt amplifier or your big 
100-watt Then there’s no 
reason why that speaker or transformer 
can’t be labeled directly in watts in- 
stead of in ohms! See what this is 
leading to? 

In the constant-voltage system all 
matching is done in terms of power. 
You need no formulas. All you need 
to do is to be sure all the speakers 
add up to the rated power of the 
amplifier, tie them to the line, and 
you're ready to roll! 

Let’s go back to the convention, but 
this time we’ll use the constant-voltage 
system. The estimates of power re- 
quirements will be the same—a watt is 
a watt in either system. We select a 
40-watt amplifier and connect’ the 
speaker distribution line to the 70-volt 
output. Our power requirements were 
selected to add up to 40 watts, so we 
merely connect the auditorium and 
patio speakers on their 10-watt (500- 
ohm) terminals, the corridor speaker 
on its 6-watt (850-ohm) terminals, and 
the exhibit room speakers on their 2- 
watt (2,500-ohm) terminals. That’s it 

let the convention begin! 


booster. 
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Fig. 2—Output 
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The terminal marked “70 V"” is 
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Bien Ye 


* 2 4 ) 15 250 500 70v * MON 


hoard for 20-watt 


actually 


amplifier. 
connected in 


ternally to the 250-ohm output terminal 


Depending on what matching trans- 
formers you have on hand, you may 
have to juggle powers a bit to make 
things come out even. If, for example, 
you have no transformer with a 6-watt 
tap, you could use a 5-watt tap for the 
corridor speaker with insignificant mis 
match. If a 3-watt tap were available, 
you could send that extra watt from 
the corrider to one of the exhibit rooms, 
and exactly match the system again— 
still with no calculations beyond simple 
addition! 

The same harried committeeman 
dashes up, out of breath, demanding 
that you DO SOMETHING. You do 
immediately. You merely reconnect the 
auditorium speakers on their 15-watt 
terminals, tie in the exhibit rooms for 
5 watts each—adding up to 40 watts 
and the big shot speaks without delay! 

Of course, the full power output of 
the amplifier need not be used. If the 
amplifier gain is adjusted for half 
power, each speaker will take half the 
power indicated by its terminals. How 
ever, the rated power must be used in 
the matching calculations. 


Equipment 

Most modern PA amplifiers are 
equipped with a 70-volt output terminal. 
A complete assortment of matching 
transformers is also available from the 
leading transformer manufacturers. If 
you are just starting out in the PA 
field, it would be wise to consider the 
advantages of the system before buy- 
ing your equipment. You will find other 
accessory equipment especially suited 
to the specifications of the constant- 
voltage system. 

One manufacturer, for example, 
markets an instrument with which it 
is possible to determine directiy the 
power required for any given speaker 
installation. This device is essentially 
a calibrated attenuator and dummy 
load. It is connected to the 70-volt tap 
of any amplifier and the speaker is 
connected to the output terminals of 
the instrument. With the amplifier 
delivering the actual program material 


to be used, a calibrated dial is ad- 


justed for desired volun 0 the 
rhe ther dicat the 
power required to produce 


speaker dial 


volume, 


Converting present system 

If you already have a large inventory 
take 
age sys 
tem, you still may do so ome of 
amplifiers may 
70-volt output 
not so marked The table hows the 
impedance tap that will deliver 70 volt 
for a typical amplifie 


of equipment, but would like to 
advantage of the constant-volt 
your 
tandard 


even thouwh thev are 


ilready have a 


Amplifier rating Outy 
(watts) 


pedance 


10 
() 


10 
nh 
100 


If, for 
amplifier with 
that 
you will have a 
age output 

The table works in reverse 
may 
matching transformers by 

witl the 
5h00-ohm 


CXAalipic \ a 
a 200-ohm output, mark 
and 


tandard constant-volt 


output terminal “70 volt 


You 
and 


irking the 


“modernize” your peaker 
listed impedance tap 
sponding powe! A 
for example, would be marked 
The powe 
not listed in the 
mined from the 
in this article 

If your 
impedances which fit into the 
scheme, you still 
something about it. Maybe yo 
fiers have only 
outputs. For an 
70-volt 
have to be 
best 
line-to-voice-coil 
For il 


shows 


corre 
terminal, 
10 watt 

rating for ar impedance 
table may be deter 
formula given earlier 
amplifiers ha no output 
tandard 
may be able to do 
ir ampli 
voice coil 


8-ohm 


impedance 
tap to he a 
would 

The 
solution in this case is to use a 


output, the. amplifier 


rated at 625 watt 

transformer in re 
10-watt amplifier the 
that a 500-ohm output 
will deliver 70 volts. A 500-ohm-to-8 
ohm transformer, with it 
winding connected to the 8-ohm ampli 
fier terminal will 


verse, 


table 
voice coil 


convert uch an 
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the 
system. 

One other possibility exists. 
have only 
identical 
your 
age 


amplifier to standard 


voltage 


constant- 


If you 
one amplifier, or several 
amplifiers, you may set up 
own nonstandard constant-volt- 
system. Since such a system could 
not be used in conjunction with standard 
components, such a should be 
taken only if no future expansion of 
facilities is anticipated. To set up your 
own sy imped- 
would 
the 
practical 
this 
delivering 
your own 
Next deter 
mine what power will be taken by your 


step 


choose an 
tap that 
the standard sy 
standard is a 
the 


tem, output 
which 


tem 


ance nearest 
match 
70-volt 
level) 
tap amplifier i 


full This i 


tandard” output voltage 


(since 
good 
Caleulate 
the 
power. 


voltage at 
when 
rated 


when they are connected 

output Label the 
and speakers, and you're in 
An example will clarify the 
calculations 


peakers 
this 
amplifiers 


across voltaye 


busine 


Say you have several 30-watt ampli 
fiers with output impedances including 
2, 4, 8, 15, 200, and 500 Your 
speaker matching transformers have 
for 100, 200, 333, 500, and 1,000 

The table that the avail 
impedance the standard 
system is 200 ohms. An output of 30 
watts into a 200-ohm impedance pro 
volts, as determined from 
formula: 


ohms. 


tap 
ohms shows 


able nearest 


duces 77.5 
the 

voltage \ 
Using this 
formula given 
the following: 


power impedance 
the 


determine 


value of voltage in 


earlier, you 


Impedance Power 
1,000 6 
500 12 
333 18 
200 
100 60 


With your new “standard” sy you 
could make up the following combina 
tions of speakers, all of which would 
add up to 30 watts: 


tem, 


30-watt 
18-watt 
one 18-watt 
five 6-watt 

two 12 watt 
three 6-watt 


The mathematically minded techni- 
cian will quickly spot the fact that the 
old impedance-matching system and the 
newer constant-voltage system accom- 
plish exactly the same purpose. The 
constant-voltage system simply nails 
down one variable factor, that of the 
amplifier output, and thereby ,reduces 
the problem to extremely simple pro- 
portions. It should be clear now why 
the befuddled gentleman in the open- 
ing story 
about 


one 
one 6-watt 


12-watt 


and two 
and one 
6-watt 
12-watt 


and 
and 


one 


one 


was worried unnecessarily 
his expensive PA trumpets! If 
you have been similarly confused, may- 
be you are straightened out now and 
can put the constant-voltage system to 
work for you, It’s a cinch—why not 


try it? END 
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RANSISTORS have distinguished 

themselves in many fields, but in 
none more than that of hearing aids. 
Their small size and low power-supply 
demands have produced a complete new 
line of ultra-compact instruments. Even 
more important, the low power require- 
ments have made hearing aid 
economical to operate. Since a 
hearing aid user may keep the device on 
during the wearer’s whole waking 
period, battery expense with old-style 
instruments is no small item. 

One of the latest, the Zenith Rovyal-T, 
1.5-volt cell, which will 
last approximately one month. This aid 
uses three CK-718 PNP junction tran 
sistors in a grounded-emitter circuit, 
with special magnetic microphone and 
earphone. A phone magnet makes tele- 
phone conversations easy. 

{ small slide switch on the 
the case switches from the microphone 
to the built-in inductive type telephone 
pickup coil. Sounds are picked up by 
holding the hearing aid the 
telephone receiver or the 
bottom of the cradle. 

The tone-control switch is a special 
type that is a bit more complex than the 
diagram illustrates. It is set the 
top of the case on the opposite edge 
from the volume control. In the dia- 
gram, the switch is shown in _ the 


vastly 
more 


uses a single 


side of 


close to 


close to 


into 


Right, low power 
requirements of 
hearing aid permit 
operation on a sin- 
gle 1.5-volt cell. 


Below, schematic 
diagram of the 
Zenith Royal-T 
hearing aid, and 
layout of CK-718 
terminals. 
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Low-Drain Hearing Aid 


a Ad ° F 
Transistors require little power 


The Zenith Royal-T hearing aid. 


full-range position. In the next position, 
high, the 1-uf capacitor is grounded. In 
the medium position, the l-uf and the 
001l-uf capacitors are both grounded 
When the switch is turned to low, the 
O0l-uf capacitor is grounded while 
l-uf unit is not, although this is not 
possible with the simplified switch dia- 
gram in the manufacturer’s 
shown here. 

The unit also includes a miniature 
circuit-transfer type jack that is used 
with an external microphone. The built 
in unit cuts out automatically when the 
external unit is plugged in. END 


schematic 
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AUDIO—HIGH FIDELITY 


ONLY 


A review of the latest in audio 
components and recordings of 


interest to the hi-fi enthusiast 





. T. N. Williamson, whose ampli- 

fier has become the international 

hi-fi workhorse, has come up 

with another notable—and in 
some respects revolutionary—design in 
the ribbon pickup being produced and 
distributed by Ferranti of Great Bri- 
tain. 

The frequency response of the Fer- 
ranti is flat from 20 to 20,000 cycles 
and extends for a considerable range 
on each end. Indeed, the high-frequency 
response is limited principally by the 
transformer and amplifier into which it 
is fed, since the transducer itself has 
some response for a couple of octaves 
beyond 20 ke. On the low end, it is still 
so flat at 20 cycles that (though I have 
no means of measuring it) I suspect it 
goes down at least another octave. In 
any case the over-all bandwidth not 
only embraces the entire audible range 
but complements that of our better am- 
plifiers. This extended response is not 
directly apparent to the ear since very 
few recordings possess much material 
above 12 or 15 ke and below 30 or 40 
cycles; but it does seem to me to result 
in a cleaner reproduction of such severe 
transients as those on the Cook Fiesta 
Flamenca, and is clearly evidenced with 
the Cook White Noise record. 

In some 5 weeks of use I found that 
it tracked even the most critical records 
without a single instance of skip or 
skating despite the low pressure of 3 
grams—which incidentally is obtained 
in the production models and is not 


6J6(2) 























By MONITOR 


simply a claim of what can be attained 
in the laboratory. The arm (see photo) 
departs from conventions markedly. It 
appears to be excellent from electrical 
and mechanical points of view. Arm 
resonance is said to be 3 cycles. I could 
find no evidence of it on the low-fre 
quency sweep band of the Cook series 
10, or the low-frequency band of the 
White Noise record; but on the inner- 
most band of the Dubbings D-100 rec- 
ord, there was a trace of it to the touch. 
This low resonance is rather surprising 
because the arm is formed of tubular 
light metal, and implies a very clever 
and careful design. 

The needle chatter is at least as low 
as any I have come across so far, and is, 
in fact, normally audible only a foot 
or two from the pickup. The element 
is a low-impedance device and despite 
its extremely low output is, I was sur- 
prised to discover, little if any more 
susceptible to hum than the G-E. A 
transformer is necessary to couple it to 
an amplifier. The Ferranti transformer 
supplied with it is compact, triple- 
shielded and easily positioned for min 
imum hum. With the D & R turntable 
the hum is inaudible at all home-listen 
ing levels. With the Ferranti trans- 
former it will deliver around 15 mv on 
78-r.p.m. records and about 8 on LP’s 
or roughly 3-5 db less than a G-E high- 
impedance cartridge. 

The pickup (with the transformer) 
works into a 100,000-ohm load and when 
this load is provided it will be equalized 


[_ NE 4 


ton 


CAPS IN pyt UNLESS NOTED 


Fig. 1—Schematic of the Electro-Voice 3005FM booster—a wide-band amplifier. 
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for all 
equalizers designed for magnetic pick 
up (This includ Golden Ear 
preamplifier which u i feedback 
equalizer directly to the put.) 


recording cu I any 


of the 


Two plug-in heads with diamond styli 


are available—on and 
grooves, the 
microgroove he tandard 


hape 


for the Sr.p.m 
33° r.p.m 
other for 
needle presents a revo 


transcription 


an elliptical cro tion 5 
wide on the axi per} 


mils 
icular to the 
grooves, but only some } mil wide on 
the axi intended 
to correct for the great difficulty of 78 
r.p.m. that a 2.5 
or 3-mil stylus is larger than 
movement 
shaped 


of the proove 1] ! 
recording, namely 
the sharp 
produced by the chisel 
cutting needle at frequencies 
higher than 10,000 cye! 

Ferranti say 
with this 


head 
with very 
low distortion frequer ip to 20,000 
cycles 
r.p.m. 
ries 10 


that é r.p.m 


needle w 


on the innerm« ove 
It tracked the 

record to 
nicely. It i 
reveals on 
r.p.m. particularly the 
ffrr’s; and I think ndicated 
that the old speed is capable of 
ing at least as pood a high 


of a 7® 
Cook se 
cycle very 

what this 
ome of the best of the 7% 


record 


record 
rather 


Decca 
clearly 
provid 

i frequency 
response on the outer grooves and a su 
perior one on the 


ae 
33-r.p.m 


than 
might he 
an excellent head for those audiophiles 
who librarie of the older 
shellac recording It seen to produce 
ound from mar of them as 
that of the better LP’s: and while the 
noise level is higher of irse, the very 
flat response and the light pressure (5 
grams at 78 r.p.m.) minimizes it 

A very nice little detail the white 
dot on top of cach cartridge which 
marks the position of the needle 
makes the placement of the pi 
Indeed, what with this, the 
the head, and the we proportioned 
fingerlift, I personally found the Fer 
ranti to be the easiest pickup to position 
exactly on a record I have so far used 
However, I must report that men with 
larger 


inner proove 
microgroove Thi 
large 


own 


as good a 


and 
kup ea y 
mallness of 


hands, accustomed to handling 
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The Ferranti high-fidelity pickup. 


much larger and heavier have 


been bothered by the 


pickups, 
mallness 
treme lightness of the Ferranti 
take some getting-used-to. 

The pickup requires a large hole (a 
little over an inch and three-eights) for 
mounting but the method of mounting 
and the mechanical design produce an 
exceptionally stable, exact, and very 
neat mounting At first glance the 
tracking angle seems all wrong. How 
ever, the element is mounted at an angle 
of 23° to the axis of the arm, so that, 
despite the straight arm, the tracking 
angle is very exact. This oddity, inci 
dentally, almost eliminates the possibil 
ity of using the Ferranti cartridge in 
other arms—in case you’ve been think 
ing of that. It might be possible to find 
some means of adapting the mount, but 
either it would have to be 
a “reverse” 
whole 
tioned 

I doubt that it would yield the high 
est quality in another arm anyhow 
since the cartridge and arm were obvi 
ously designed to form a well-integrated 
unit, in which arm and cartridge com 
plement each other. There is a built-in 
rest——-when the arm is moved all the 
way to the right and placed down, it 
falls into a built-in, but invisible, notch 
which holds it firmly in place. The 
arm, however, will mount properly only 
on a base which provides at least 2% 
inches of clearance between the edge of 
the turntable and the edge of the 
mounting board. If the spacing is less, 
the arm will overhang the edge of the 
board in the resting position 

Whether or not the Ferranti lives up 
to its advertised slogan—‘“the ultimate 
in record reproduction” —I am not qual 
ified to say. But since | have not heard 
better quality on LP’s and on 78-r.p.m 
records, it is pretty much in a class by 
itself. The highs on both speeds are 
very clean and the definition throughout 
the whole range is exceptional. I think 
it represents a notable step on the way 
to complete fidelity of record reproduc- 
tion. It has only one fault from my 
point of view and that is the price of 
around $75 for arm, transformer, and 
a single head (although, that doesn’t 
compare unfavorably with the cost of 
an independent “professional” arm plus 
a diamond-stylus cartridge of other 
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and ex- 


it does 


mounted at 
offset of around 23° or the 
would have to be 


arm reposi- 


Electro-Voice booster—has 300-ohm 


makes). Those who can afford it will 
find the Ferranti capable of delivering 
very realistic reproduction with the best 
amplifiers and speakers available today. 


Electro-Voice 3005FM Booster 

If the descriptions of some of the new, 
highly sensitive tuners have made your 
mouth water, but an examination of 
the budget has brought tears of frus 
tration to your eyes, all is not lost. The 
Electro-Voice 3005FM fixed-tune boost- 
er (Fig. 1) may well bring up the us- 
able sensitivity of your old tuner to 
that of the newer ones and at an outlay 
of only around $30. 

This booster surprised me. I had had 
no doubts that it would deliver the 20 
db of gain claimed for it, since it has 
two stages of amplification. 
But since it employs push-pull triodes 
(whose noise figure is considered to be 
inferior to that of a cascode stage) and 
is a wide-band job, I did not expect it 
to have usable sensitivity approaching 
that of a good tunable cascode booster. 
But it appears to have exactly that; 
certainly the sensitivity is high enough 
and the noise figure good enough to dig 
right into the antenna and atmospheric 
noise. It actually did a better job than 
my home-built tunable caseode booster 
which I had proudly considered to have 
a very good noise figure. 

The figure of 20-db gain is conserva- 
tive; the model I tested clearly had 
more than that. It is uniformly distrib- 
uted over the whole FM band—there 
seem to be no hot spots and no cold 
spots. It turned out to be completely 
stable even with the rather critically 
“hot” front-end of my receiver, and ap- 
parently uncritical about the length of 
cable used between it and the receiver. 
Both the input and output are for 300- 
ohm twin-leads; but it worked very 
well into the unbalanced input of my 
set, without a matching transformer. 


cascaded 


input. 


No tuning is required, of course. A 
thermal switch turns it on and off with 
the receiver. It is very compact—about 
4x6x5% inches—and can be tucked 
away in any odd corner of a cabinet o1 
bookshelf; and drawing only about 12 
watts of power at normal line voltages, 
it runs very cool. 

There is a switch to reduce the sensi 
tivity by lowering the applied plate volt 
a good idea since the tuned cir 
and the antenna match are not 
disturbed as they are in boosters which 
switch the antenna leads from booster 
to receiver. In most locations in which 
a booster is necessary at all, the switch 
can be left permanently in the HI posi 
tion. 

Assuming you have a tuner with a 
sensitivity of between 15 and 25 micro 
volts, which is a pretty good average 
for the better old tuners, and the less 
expensive new ones, this booster will 
bring up the usable sensitivity to a point 
comparable with that of the best new 
receivers. Moreover, in very diffi- 
cult locations it is possible that it may 
improve reception even with the new 
tuners just enough to make the differ 
ence between hearing a station and en 
joying high-fidelity, noise-free recep- 
tion of it. This is a long overdue gadget 
which should prove very useful under 
several types of conditions. 


The New Records 


To avoid confusion, let me define my 
idea of test, demonstration, and show- 
off records. A test record is one that 
offers a good means of testing distor 
tion, intermodulation, transient re 
sponse, definition, naturalness, pres- 
ence, etc. A demonstration record is one 
that makes a system sound good—espe- 
cially to the prospective customer. Thus 
a good test record will probably serve 
best to demonstrate a system to an en 
gineer or skilled listener; but the typi 


age 
cults 
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cal test record used at audio fairs is 
likely to send the ordinary layman or 
music-lover back to his’ table-model 
radio. For demonstration records I 
look for a smooth high end, and a nice 
bass, an unusual degree of that some- 
thing vague called “presence,” or any 
quality that would reveal to an average 
ear the superiority of a good high-fidel- 
ity system over the ordinary record 
player or radio. A show-off record is 
one that gives a more or less spectacu- 
lar effect, or stunning sound—the kind 
the proud audiophile can use to show 
his friends and neighbors why he wasn’t 
nuts in spending all that money on a 
hi-fi outfit. I am not so interested in 
pointing out records suitable for use by 
manufacturers at audio fairs; they 
have their own means and ideas. I am 
more concerned with giving the small 
dealer, distributor, installer, and the 
audiophile, some idea of the suitability 
of the new records for their particular 
needs and purposes; and to point out 
any interesting “sound” (rather than 
musical) quality I may discern in the 
new records. Finally, I want to record 
the new developments in recording 
techniques and the progress on the road 
to that utopia—reproduction indistin- 
guishable from the production. 

Equipment makes a difference 
where it makes a marked 
will point it out. But I 
record through a variety of equipment 
representing every high-fidelity 
gory from the low-priced to the cost-is- 
no-object The reference system 
for absolute quality uses a D & R turn- 
table, a Ferranti pickup, a 30-watt 
amplifier of my own design, and a wall- 
mounted array of five speakers, includ- 
ing two 15-inch woofers. 


and 
difference [| 
review each 


cate- 


grade. 


MUSICAL SOUND BOOKS 
SAINT SAENS: Carnival of 

Animals MSB 78010-12 (3 records) 
SAINT SAENS: Phaeton MSB 78201 
AMERICAN MUSIC: Juba Dance, 

Turkey in the Straw, Cheyenne 

War Dance, Gossips MSB 78024 

All performed by the Philharmonic 
Orchestra of Hamburg 
($1.25 per disc, plus 50c packing and 
handling on orders less than 10 discs. 
Sound Book Press Society, Inc., Scars- 
dale, N. Y.) 

I love to explore the byways, and once 
in a while such exploration pays off 
interestingly. In July I reviewed the 
remarkable Plectra and Percussion 
Dances by Partsch. This month I re- 
port another worth-while find. 

The Musical Sound Books comprise a 
new library of recorded music for use 
in music appreciation ele- 
mentary and high schools, and repre- 
sent a noteworthy experiment in re- 
cording technique. The original record- 
ings were made in Europe on 30-inch- 
per-second tape with a response from 20 
to 20,000 cycles. These 
ferred here to 78-r.p.m. discs 
somewhat closer groove spacing and 
variable pitch for extended play and 
to take care of dynamic range; they 


classes in 


were trans- 


using 
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were cut with the hot stylus to the 
NARTB standards and curves. 

At present the Musical Sound Books 
library consists of 51 10-inch records. 
By the use of extended-play techniques 
some of these discs run 5 minutes to a 
side. The catalog, though chosen for 
the musical education of children, is 
musically excellent and only the most 
sophisticated listener would be 
by it. 

Carnival of Animals has always been 
excellent for test purposes, and this one 
is especially good. Above all, I think 
that MSB 78010 would find a worthy 
place in almost any show, sales, or dem- 
onstration room and the libraries of 
most proud audiophiles. The reason is 
the 2nd band on side B—Elephants, 
played here with a double bass as it 
should be. When have you last heard 
a double bass on records? I don’t mean 
the slapped bass of popular records, or 
the usually boomy noodling of the dou- 
ble-bass section of a symphony; I mean 
close-up, bowed rather than slapped, 
growling so you can almost count the 
cycles? If your amplifier and speaker 
system can do justice to a double bass, 
this record will put a supremely happy 
smile on your face. 

TRO11 provides 
and unartificial 

strings in Long 

excellent for distortion 
testing, particularly because they are 
on the innermost bands—any pickup or 
system-distortion will throw them into 
painful fuzziness. Fossils on 78012 has 
always been good material for transient 
testing and this version has an extreme 
ly dry (as opposed to mellow) xylo- 
phone. Even that old chestnut The Swan 
is useful here, for the rather reedy 
character of the upper register of the 
contrasted with the mellow- 
ness of its mid and low range, comes 
through very nicely. The fact is, this 
inexpensive set of three is an excellent 
test set. And it provides a dividend: 
you can be pretty sure the rest of the 
family won’t find these as unpleasant 
as the more spectacular test 


bored 


Aquarium on 
lovely, clean, 
The neighing 


Persons are 


some 
highs! 
Rared 


cello, as 


records. 

Phaeton is a much more obscure piece 
of music but it is of hi-fi interest be 
of the various choir effects of 
massed brasses, strings, and winds, be- 
ginning with the opening fanfare of 
several beautifully matched horns. If 
system-definition is good enough you 
can almost count the horns. There is 
also a very unusual string background, 
the fiddles very high and stroked (spic- 
cato) rather than bowed. The bouncing 
of the bows produces a high proportion 
of harmonics around 9 or 10 ke. The 
result is a very individual sound, and 
if you raise the treble a bit [or move 
the equalizer from NARTB to ORTHO 
(new RIAA standard) or old AES] you 
can almost hear the rosin. 

The recording containing the four 
pieces by American composers is a good 
show-off record. There is a little dis- 
tortion in the peaks, but it isn’t bad 
except when compared with records 
such as the Cook Masterpieces of the 


cause 
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Theatre. There is a mixture of 
highs and lows, legatos and various per- 
cussives including good drums; the bal 
ance is splendid, to my taste, as it is on 
all this The re ulting 
very pleasant on almost any system. I 
have alway liked pluc ked or pi 
strings for transient testing and Gossip 
on side B is very 
particularly 


good 


series 


ound is 


ricato 


good for thi 
ince the 


purpose, 
whole range from 
a reasonably deep bass to a fairly 
high is 


It strikes me 


good 
covered 

that a tack of 
records would be ideally 
small commercial 


these 
iited for the 
hi-fi ile or 
stration room, although the 


demon 
material is 
not spectacular enough for audio fairs. 
hort and, if 
a single-play turntable, will en 
able you to put in a ling pitch 
between record second, these 78&’s 


First, the pieces are very 
you use 


are 
less 
more playing 
quality for a 
$1.25 per and 
and tear will be easis n the budget. 
Fourth, the music is un 
and few 


susceptible to damage, will stand 


and houl rive good 
longe iod, Third, at 
record, ac wear 
iformly pleasant 
people are likely to be 
to any of it 
lent sound 
The 
they 
curve 


allergic 
Fifth, they + duce 
with 


excel 
high-fidelity ystem 
NARTB but 
play back all vith the LP 

With ; pher needle 


recording curve 


you 
might try, if your er permits it, 
the NARTB o1 an RIAA 
(ORTHO) on treble: or 
boost the high-hi vith the 
tone control t i} for needle 


translation losse 


MUSIC APPRECIATION 
BY CAPITOL 
Chin-Chow a) 


sic from the 


RECORDS 
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1ite’’) 
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(Mu 
from “Carmen” CA 104 
The Seas (Mu Glazuno’s 
“The Seasons”) CAS 
T he ¢ are 


s1Yd 
intenade ( use in the 
home with pre-school and whtly 
children and I 


have een ina 


olde 
ment 1 t m because 
you may 
by the ad 
job; but in case you'y 
have no hi-fi value wh This is a 


intrigued 


intended 


They may 


dered they 


shame because the Tr from the 
excellent tapes in Capitol i 
ry and at 9% 
very demon 
stration i nately, the 
voice completely kill music ma 
recorded at a level some 


libra 
aprece y Vt | a 
useful set of 


purpose 


ibove the 
orchestral peaks, and 

a portion of the record tl 
audible only a 
behind a de 
sonally, I question that these will have 
much musical 
cause of this 

but in any case, it mal ‘ 
completely usele ‘ } fi 
even the voice i ly pre- 
emphasized for the cheap players used 
by children. If Capitol would put out 
the same things without the 
might well cause a 


interference audible 
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‘TAPE RE 


APE recorders being popular, your 
chance to service one of them will 
come; and when it may 
be a hurry job. The novelty of a 
device can stump you for a while, but 
your knowledge of high-gain amplifiers 
plus advance information of this sort 
should enable you to give 
tention to a tape recorder 
Tape recorders may have two kinds 
of trouble mechanical or electrical 
The mechanical troubles simpler, 
but usually give the technician more 
agony, simply because they are likely 
to be new to him 
Depending on the nature of the 
trouble, you may not need to go straight 
at the wiring. Get acquainted with the 
recorder topside first Remove the 
guards and carefully examine the re- 
cording head and the tape way. The 
head, against which the tape is pressed 
by a felt pad in both the record and 
play motion, should be perfectly clean 
and smooth. Any roughness will scrape 
the tape and collect a reddish deposit. 
If found, this deposit must be cleaned 
off with soft wood stick, brush, or soft 
cloth wrapped around an alignment tool. 
The felt pad itself must be soft, 
clean, free from any hard particles im 
bedded in it, and free to move on its 
post under the tension of its spring. 
A worn, hard pad will cause distortion 
and excessive scraping of the tape. 
For all other attention the 
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does, it 


prompt at 


are 


chassis 


Photos Authorized Factory Servic 


A service techni- 
cian using special 
bending tool to 
set critical me- 
chanical clearance. 


A few experten es 

on the bench, showing 
that recorders 

have their quirks 

but are not difficult 


lo service 


ORDER SERVICING— 


mechanism must be taken out of the 

Pull the plug! Don’t be in a 
hurry to turn on the power. Make your 
safety checks first. Remove the most 
convenient tube, either power or recti 
fier, discharge the capacitors, and touch 
one prod of your ohmmeter to the chas 
sis and the other to the pin in the socket 
that will give you the screen supply 
line. The needle should kick down 
and quickly rise to about 50,000 ohms 
Any wide deviation from this value 
indicates trouble. Here is an example: 

A resistance check showed 5,000 ohms 
from supply to chassis. This 
indicated a short. The bottom cover 
was then removed and the circuit 
inspected. The filter resister was dark 
due to overheating. The d.c. line had 
three branches: power, screen, and first 
stage. Since the first stage must have 
a decoupler, the capacitor for this was 
located and the lead to it was opened. 
Two touches of the prod showed the 
first stage perfect. In two more steps 
the leaky bypass capacitor at the driver- 
tube screen was found. 

Once all resistance measurements 
were normal, the power was turned on 
and voltage readings were taken. There 
was no voltage on one of the 
first-stage tubes. Checking showed the 
loss was in the lead itself. Ohmmeter 
reading ends of the lead 
showed resistance. At the 
joint dark and 


case, 


screen 


was 


screen 


across the 
infinite 


screen pin the was 


Reheating it solved the trouble. 
By far the most frequent complaint 
in my been noise A 
recorder rushed to me from a 
parish The machine was but 
three weeks old, still new to the user 
The complaint was noise. The noise was 
a rumble, resembling motor-boating. It 
could be heard in play, record and re 
wind settings, and with the vol 
control down. The conclusion pointed 
to mechanical and not circuit trouble 
Unplugged, the chassis 
out of the case and the mechanism was 
turned slowly by hand. Every part was 
carefully examined. Chewed 
rim of the rubber driver was a fresh 
nick like those we find on record play 
ers when the tire rests too long 
spot against the motor shaft. 
Obviously, to remove the 
driver had to be dressed down. Inspec- 
tion of the arrangement showed that 
after the resurfacing there would be 
enough rubber left to drive the mech- 
anism. A medium-cut file was used and 
the job was successful. But this 
in mind when filing moving work. A 
rubber tire, especially, will yank the 
file out of your hands and may damage 
some parts. Grasp the file firmly and 
rest it first on a fixed member of the 
frame to assure an even cut. 
Another caution. Rubber particles or 
dust falling on a tube will cause an 
objectionable smell when the tube gets 


coarse. 


experience has 


was 


house 


ime 


taken 


was 
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in one 
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bear 
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hot. Always brush out the interior well 
and be sure the tubes are clean. 

A doctor brought his recorder for 
service, saying it was haywire. After 
preliminary checks the power was 
turned on and the selector set to play. 
I was greeted by a noise like that of 
a junior high school band warming up. 
That was a tough one. Routine mea- 
surements proved nothing. The multi 
frequency noise indicated a sparking. 
It could not be squelched or isolated. 
Sometimes under shock, the offending 
part reveals itself. Every part 
tapped sharply with a fiber tuning tool. 
When a mica capacitor was thus struck, 
the noise varied. All other parts were 
disconnected from it and it was left 
alone on the tie strip. With the ca 
pacitor analyzer connected across it, 
the magic eye quivered, indicating the 
spark was in the mica capacitor. 

There was a case similar to this, but 
when I turned the power on, the ma- 
chine worked perfectly. This showed 
that the trouble was intermittent. While 
running, the mechanism was set on 
each of the four sides to see if the 
weight-shift made any difference. As 
this was negative, the fiber tuning tool 
again went to work. When the main 
filter capacitor can was tapped from 
all sides, the trouble returned. It was 
a twist-prong affair that sometimes 
worked loose. A stiff lead was soldered 
between the can and a socket ground 
lug. 


was 
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A recorder’s elec- 
tronic circuits are 
checked with stand- 
ard equipment used 
for audio and radio. 


When the trouble is traced to a 
volume control that is concentric with 
a tone control, be careful when taking 
it apart. Some parts will spring out 
unless you expect this. Note which side 
of each part goes in first. 

The oscillator may 
tention in the field. However, do not 
drive the brass screw down just for 
curiosity, since the inside metal 
will touch the high-voltage 
the coil will burn. 


never need at 


slug 
lugs and 

Microphonic, and especially, gassy 
tubes are another thing to watch for. 
Try new tubes. Try Echoes 
of previous recordings may cause dou 
ble-talk in reproduction. The overload 
lamp must not flash bright in record 
ing; reduce the volume so that only a 
faint flicker The mike should 
be away from the recorder by at least 
the length of its cable, and on a sep 
arate table to prevent vibration from 
reaching it. 


several. 


occurs. 


For a final check see that the machine 
runs quietly, for any audible noise will 
be picked up and recorded. If the 
machine is noisy, check the motor fan 
on the lower end of the shaft. Rub 
some vaseline onto the spacer metal 
and felt washers. Don’t use any oil. 
If you remove the fan, be sure to run 
a straightedge across chassis bottom 
after replacing, to make sure every 
thing will clear the cover when it is 
attached. END 
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SERVICING 


FIDELITY 


EQUIPMENT 


Part VII—Checking the phonograph 


needle: its condition and alignment 


HE phono pickup has more op- 

portunities to ruin the perform- 

ance of a high-fidelity system than 
any of its other components. Yet few 
audiophiles—and not all tech 
nicians—know how to diagnose and re- 
pair phono troubles. As a result, many 
fine systems are limping along at only 
a fraction of their possible perform- 
ance, 

All needles — even diamonds — wear 
with use and need replacement to pre- 
vent record wear and damage. But how 
do you know when to replace a needle? 
It would be nice if we had some cate- 
gorical answer like “20 hours for a 
sapphire and 100 hours for a diamond.” 
But there is no such simple rule, nor 
ever can there be. The only way to tell 
if a needle needs changing is to check 
it often. Fortunately, we have several 
methods which—together or separately 

can determine needle condition very 
accurately 


service 


Visual inspection 

The oldest method is to look at the 
needle through a magnifying glass or 
microscope. This is not as simple as it 
sounds—you have the problems of ap 
plying enough light and of getting a 
sharp focus at all angles. Also, assess- 
ing the damage requires skill and ex- 
perience. True, if flats are visible or 
the needle is chipped, one can safely 
conclude that it is dangerous. But—on 
LP records especially—it takes a good 
hand and eye to recognize minor flaws 
that can cause high distortion and se- 
vere record wear, The needle or pickup 
must be turned and the light moved to 
hit it from various directions. A_ per- 
fect needle has a uniform appearance 
and reflects lights uniformly on all 
sides; a needle with flats will reflect 
more light from the sides containing 
the flats. 

Needles accumulate dust and grime— 
often enough to hide serious damage. 
Before examining them, brush them 
first with a fairly stiff dry brush, then 
with a softer brush dipped in cleaner 
fluid, to remove the film and expose the 
surface of the jewel. 
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We have substitutes for visual in- 
spection which are often more effective 
in diagnosing early damage. An old 
technique, and still a good one, is to 
use a soft lacquer recording disc, part 
of it with unmodulated grooves. First 
place the needle on the portion without 
grooves, (a quarter can be placed on 
the cartridge to weight it down a lit- 
tle); and keep the pickup from skating 
clear off with a light presure of the 
finger on the inside to guide it in a 
spiral. The surface is then inspected. 
A good 78-r.p.m. needle will leave al- 
most no sign; microgroove needles may 
leave a just visible mark, but they 
should not dig a definite groove. 
Scratches or grooves beyond this indi- 
cate that the needle is cracked or 
chipped at the point. 

For checking flats on the side the 
needle is allowed to run in the unmodu- 
lated groove. Then examine the groove 
with a glass and cross-lighting. The 
cutting needle leaves a very distinctive 
pattern which is uniform and constant; 
when a needle with sharp edges is run 
through it, this pattern is changed. 
Comparison of the grooves through 
which the playback needle ran with 
those through which it didn’t run will 
indicate the extent of the damage. This 
procedure, too, takes some experience 
and skill. 

But a needie can be good enough to 
cause no visible damage to a record 
long after the distortion it contributes 
is intolerable for true high fidelity. Up 
to a couple of years ago, the total dis- 
tortion of record reproduction was very 
high, since it included the distortion re- 
corded on the disc, plus that caused by 
aging and distortion of the disc, the 
portion produced by needle and pickup, 
and finally turntable hum, wow, rumble, 
or flutter. Recorded distortion is today 
only a fraction of what it formerly was. 
Cartridges and pickups have been great- 
ly improved, and engineers have been 
hounding the hum and rumble of turn- 
tables until in a few cases it has been 
reduced to so low a level that it can be 
disregarded. So now needle distortion 
accounts for much more of the over-all 
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distortion than ever before—indeed it 
may be the dominant portion. 

The Cook Series 10 test records are 
one of the earliest and still one of the 
most effective applications of needle 
distortion measurements. This method 
is to measure the translation loss of a 
needle at high frequencies. Here is 
how it works: You make a note of the 
pickup’s output level at 10,000 cycle 
on the outer band of band A of side 1, 
then move it to the innermost band of 
the same side, which contains a se 
quence of 1,000- and 10,000-cycle tones 
After readjusting gain so that the out 
put at 1,000 cycles is the same as that 
of the 1,000-cycle band at the start of 
the record, you note the reading for th« 
10,000-cycle tone. The normal transla 
tion loss at 33 r.p.m. is a little over 6 db 
So if the needle on the innermost 
10,000-cycle groove gives a reading of 
between one-third and one-half of that 
on the outer 10,000-cycle band, the nee 
dle is fair to good; but if the reading is 
only one-fourth as much, or less, the 
needle is poor. This is a very sensitive 
method and will spot needies no longer 
capable of giving high-fidelity perform 
ance even when other methods 
them. 

Distortion tests can be made with the 
Clarkstan Intermodulation 
the IM bands of the Cook Series 10, 
plus an intermodulation analyzer. The 
Clarkstan record is the more sensitive 
indicator because it covers the whole 
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records, or 
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Fig. 1—IM rise due to worn stylus. 
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side, exposes differences more sensi- 
tively. The IM bands of’the Cook rec- 
ord, though very valuable, occupy only 
the middle portion of the record and 
therefore do not provide as good a test 
of the IM due to unequal tracking at 
various groove diameters. 

A good and properly tracking needle 
will produce very little difference of IM 
over the entire radius of the Clarkstan 
dise (Fig. 1). A rise from 4% on the 
outermost groove to 6% on the inner- 
most one might be considered excellent 
for a good needle, tracking well on a 
good turntable. A worn needle may 
produce 25% or even more on the inner- 
most groove, though starting with only 
4‘, on the outermost. 

Recently Cook has issued its AN rec- 
ord, which applies the A-N code tech- 
nique used in airplane range-finding to 
give an audible indication of IM rise. 
With this record, if the increase of IM 
over that on the record exceeds 2%, the 
coded signal changes plainly. This gives 
one a go-no-go indication. If the dis- 
tortion of the rest of the system—from 
pickup to amplifier output—is less than 
%, the condition of the needle is in- 
dicated by a change in the audible sig- 
nal as the pickup travels toward the in 

ide of the dise. If this change occurs 
in the outer half of the record, the nee 
dle (or the tracking) are suspect; but 
if it not until the needle 
reaches the innermost grooves, it Is a 
afe indication of a good needle. 

There still seems to be some question 
of sapphire vs. diamond needles. There 
is no discernible difference in the play- 


does occur 
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Fig. 2—Checking needle alignment. 


back performance of a good sapphire 
and a good diamond The dia- 
mond is superior purely because it 
takes much longer to wear damage- 
producing flats on it. Therefore it yields 
fine performance for a much longer pe- 
riod. When played only 
occasionally, the sapphire is probably 
the most economical needle; but when 
they are played every day or frequent- 
ly, the diamond is cheaper in the long 
run and guarantees higher fidelity for 
a longer period. 


needle. 


records are 


Needle alignment 

A properly cut groove is modulated 
on both and to reproduce the 
modulation perfectly the needle should 
respond equally to the modulations on 
each side. It can do this only when the 
angle of the needle is perpendicular to 
the surface of the disc. A lean to either 
side of as little as 3 to 5 degrees can 
increase distortion and record wear. 

Checking needle alignment is very 
simple, and so is—in the majority of 
cases—correcting the alignment. Take 


sides, 
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a small mirror—such as the unframed 
one milady of the household probably 
has in her handbag—and place it on 
the turnable instead of a record. Gently 
place the pickup on the mirror. Now 
facing the front of the pickup or car 
tridge, observe both the needle and its 
reflection in the glass. Even very small 
angles are easily observed because the 
mirror image has the effect of doubling 
the angle (Fig. 2). For perfect per 
formance the needle and its mirror im 
age should make a straight line. 

Very few pickups er arms permit an 
adjustment for needle angle. To cor- 
rect it, first, remove the cartridge from 
the pickup; make a shim of a small 
piece of paper, thin plastic, or old photo- 
graphic film, and insert it between the 
cartridge and its mount on one side so 
that the whole cartridge will be tilted 
in a direction opposite to the tilt of the 
needle; then screw the cartridge back 
in and test again with the mirror. Ordi 
narily it will take only one or two thick 

‘sses of 20-pound typewriter paper to 
produce perfect alignment. If misalign 
ment is bad, you may have to use a 
piece of light card stock. In such cases, 
first check the mounting of the arm to 
the table. 
tightened. 

Alignment in the other plane 
the length of the grove—is not quite so 
important. When a single-play turn 
table is used, it usually is possible to 
make this angle good, too. Usually a 
slight forward angle of 3 to 5 degrees 
is best. It keeps the point from dig 
ging into the bottom of the groove. On 
changers, the angle will vary with the 
number of records on the table and 
nothing much can be done about it. 
However, you should check to see that 
with only one record on the table the 
needle does not dig into the groove. If 
it does, a shim can be placed at the back 
of the cartridge to lower the angle. 

In variable-reluctance cartridges, 


It may be loose or unequally 


along 


IMPROVING 


The performance of an ordinary 12 


inch speaker can be greatly improved 


in the upper audio range by adding a 


small 3- or 4-inch speaker, mounted 
either separately or coaxially, as shown 
in the photo. Make sure the large cone 
not hit the mounting straps on 
low notes. The 2-uf coupling capacitor 
is a low-voltage paper type. Its im- 
pedance decreases with frequency, thus 
feeding the higher frequencies to the 


does 
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power at 
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excited by changes 

A power amplifier, on the other hand, 
must furnish power to the loudspeaker, 
a unit required to do actual work—push 
ing Electrical consists of 
current pa an impedance. 


air power 
ing through 
If current passes through a simple re 
work is done in heating the re 
and the air around it. If current 
ed through a solenoid coil with a 
movable the 
that is work. If it is pa 
loudspeaker voice coil, the voice coil is 
The fact that a 
attached to the voice coil and that cone 


stor, 
stor 
1 pa 
and 
sed through a 


core, core is moved, 


moved peaker cone 18 


movement is opposed by air adds to the 
amount of work to be done 

The amount of mechanical energy re 
quired always depends on the resistance 
of the load—its weight, the forces re 
sisting its movement, and the 
speed with which it is to be moved. You 
the bedroom 
but 
body com 
do the 


ete 


can push a dresser 
in perhaps 30 
strength 
would be 
same job in | second 

A loudspeaker far but 
slowly at low frequencies and fast but 
not far at high frequencie 


across 
seconds, 

than 

nece 


more 
power your 
mands sary to 


cone moves 
The amount 
of mechanical power required for equal 
sound output at all frequencies is thus 
the same. The 
trical power 


ame is true for the elec 
which is 
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Part XIII 
tubes, single ended 


least over the range of frequencies for 
which the transforming action is lin- 
This depends on speaker quality. 

Electrical power is the product of the 
square of the current and the impedance 
of the load through which it is passing 

PPR. Since current cannot flow 
through an impedance unless there is 
voltage the impedance, 
is definitely related to power. 
stituting E/I for R, we get the simpli- 
fied power formula P—IE or 
times voltage. 

The original equation P-—I’R shows 
that to have high power, either current 
or impedance (or both) must be high 
A speaker voice coil is usually a low 
impedance, perhaps 4 to a maximum of 
16 ohms. If we want an amplifier ca- 
pable of putting say, & watts into a 
j-ohm speaker, let us see what current 
is necessary. Rearranging the formula, 


eal 


across voltage 


By sub- 


current 


P 8 
I \ R \ ' 1.41 
obviously more 
expect any 
tube to pass. 


amperes, 


current than we 


reasonable 


can 
receiving type 

The solution is to use an output trans 
former to much 
pedance to the output tube (Fig. 1). 
The transformer has a turns ratio of 
10 to 1. Its impedance ratio is therefore 
the square of that or 1,600 to 1, and 
its primary impedance is 6,400 ohms 
The primary current is reduced by the 
turns ratio and becomes only 35 ma, a 
very reasonable plate current. This so 
lution to the problem is almost always 
used; primary impedances run between 
about 2,500 and 15,000 ohms. 


present a higher im 


Power tubes 
There is no basic difference of prin- 
ciple between voltage- and power-ampli- 


Fd 
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Fig. 4—A push-pull output amplifier. 
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Fig. 5—Equivalent leakage inductance. 
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The power amplifter; 


and push-pull stages 


fier tubes, and each type can be 
for the other’s However, tu 
built for have more 
ments, so they can dissipate the greater 
heat caused by the higher power dissi 
pation, and the amplification factor and 
plate lowe 
the close spacing between elements ne« 
essary for high plate current 

The simplest type of power amplifier 
(Fig. 2) works on exactly the same 
principle as a voltage amplifier 
are the 


purpose. 


power rugyed ele 


resistance are because of 


There 
tube elements—vrid ‘ 
thode, and plate—the input cir 
cuit, and the same cathode-bias ar 
rangement. The plate is loaded in the 
way, by an impedance 
B plus and the plate. Output is ob 
tained as usual by plate-current varia 
tions passing through the load. There 
is only one difference: instead of con 
necting the voice-coil lead to the plate, 
we take output from the secondary of 
the transformer—and even this is not 
a real difference, since voltage 
amplifiers in broadcast and commercial! 
work have transformer-coupled voltage 
The real differences cannot be 
Fig. 2—that is, the different 
type, the lower load impedance, 
and the higher tube plate current 
There is one other point: In all choke 
or transformer-coupled amplifiers, gain 
and power are higher than in resistance 
coupling for the same a.c. 
because the d.c. 
tor or 


Same 
Same 


same between 


some 


stages. 
seen in 
tube 


load value 
resistance of an indu 
transformer is comparatively 
low and almost the full B voltage 
plied to the plate. 

Tubes of 
power amplifiers. There are 
such as the old 2A3 (now 
6A3, and 6B4. Pentodes are used, such 
as the 6F6 and 6K6. And there are 
beam tubes like the 6V6, 616, 807, and 
variations of them. Triodes can pa 
more current than the others and thus 
require smaller turns-ratio output 
transformers (or can use higher turns 
ratios and give better speaker damp 
ing). However, they do not amplify 
very much and earlier amplifier stage 
must ‘present high audio driving volt 
ages to their grids. Beam tubes require 
much less driving voltage, and thus a 
lower-gain voltage-amplifier section 
can be used in the system. But 
they can pass less plate current, output 
transformer primary impedance 
be higher. The difference turns into a 
question of economy vs. quality. The 
beam tube permits economy in preced 
ing stages, while the triode 
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rhe Brociner UL-1. Large output transformer provides enough primary inductance. 


better speaker damping and more stable 
feedback circuits. 


Why push-pull? 

The single-ended stage of Fig. 
never for high-quality work. It 
would not yield sufficient power output 
for even a modest home music system, 
important, both frequency 
ind waveform distortion can be dras- 
tically reduced by using a _ push-pull 


used 


ind, more 


stave. 

Frequency distortion in a single-end- 
ed stage takes place principally in the 
bass because of the output transformer. 
Fig. 2 shows that there is a d.c. flow 
through the transformer at all times 
in one direction, from plate to power 
supply. As in any inductor with an iron 
this unidirectional d.c. tends to 
saturate the core and reduce the induc- 
the transformer. With the 
transformer primary inductance 
the frequency at which the 
primary inductance is equal to nominal 
primary impedance rises; and at this 
frequency the response is down 3 db. 

Fig. 3 shows how this works. At a is 
the actual output transformer circuit. 
The output impedance of any tube in 
this sort of circuit determines the out- 
put voltage. At 6 is the approximate 
equivalent circuit. The tube is repre- 
sented by the a.c. generator, the trans- 
former primary inductance by L, and 
the load resistance is reflected back to 
the primary, by R.. L and Ry, are in 
parallel, and R, is fixed by the speaker 
voice-coil impedance and the transform- 
er turns ratio. (For example, the 6,400 
ohms shown in Fig. 1 would be R,.) 
Assuniing the speaker itself remains 
constant with frequency, L begins to 
short-circuit R: as the frequency be- 
comes lower. Where they are both equal, 
current has an equal effect on 
each. However, only the current acting 
on R, actually drives the speaker, so 
the speaker power is reduced by one- 
half. Naturally at lower and lower fre- 
quencies, the shunting effect of L be- 
still greater, and less current 
ucts to drive the speaker. 

This is why a 35-cent output trans- 
former can have “correct” impedance 


core, 


tance of 
total 


reduced, 


plate 


comes 
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characteristics but cannot possibly re- 
produce good bass 
It also shows why a single-ended out- 
allowing unidirectional 
d.c. to flow through the primary of the 
the primary in- 
the low-frequency 


put stage, in 


reduc es 
thus 


transformer, 
ductance and 
response. 

{1 shows how a push-pull stage 
gets around this difficulty. Plate 
rent from the tube to 
center-tap and power supply. It 
flows from the lower tube to the center- 
tap and power supply. The two equal 
currents (d.c.) are opposite in direction 
of flow (assuming the circuit and trans- 
former are properly balanced). As a 
result, they cancel and have no tenden- 
cy to saturate the core and reduce in- 
ductance. It is of course true that even 
with a push-pull circuit a 35-cent trans- 
former will not have good bass charac- 
teristics because it is simply too small, 
without enough iron to have high induc- 
However, the same size trans- 
former will perform a great deal better 
in a push-pull circuit. 


Fig. 
cur- 
the 


also 


flows upper 


tance. 


Sefore leaving transformers, it is a 
good idea to examine another important 
characteristic limiting their frequency 
response. This is leakage inductance, 
which is inductance between the pri- 
mary and secondary (Fig. 5). 

If primary-to-secondary coupling 
were perfect (unity), the energy in the 
primary would be transferred to the 
secondary with the same efficiency at all 
frequencies. With less than perfect 
coupling there is inductive transfer 
between windings. The inductance in- 
volved is relatively small, and at low 
frequencies its reactance is negligible 
and coupling of energy is very good. 
But at some treble frequency the reac- 
tance of leakage inductance L;, becomes 
equal to the impedance of the voice coil. 
And then the circuit is that of a low- 
pass filter, with L, as the series leg, ris- 
ing in impedance with rising frequency, 
and the speaker as the shunt leg, re- 
maining constant (ideally). At this 
frequency of equal impedances, response 
is down 3 db and falls off rapidly there- 
after. In addition, phase shifts that are 
produced limit the amount of negative 
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The harmor 
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V1 plate wil 
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opposite polat 


more 


transformer pr 
therefore 


speaker, the 


flow 


tioning nm 
Now 

signal i 

be positive, 

the 
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two ¢ 
will 
audio current 
transforme! 
may thus take 
output when 
tubes is apy] 
output when 
to both tube 

Let u ook 
Hum may ari 
ply is insufficier 
is applied to the t 
ations in the B 
directly to both 
put transforme) 
at the i 
duces no output. Hum n 
through the filament 
supply if there i 


two plate t 


applied equally 
produces no output 
Now for disto 
tortion 1S ca » ) i neva 
tive grid bia of the 
grid and 
causes a clippes 
As a result, the 
has a negative flat top 
of the 
cycle of the Inpul wave 


wave draw 
| 


or fl 


out} tube 
one 


half 


them 


tube oe nes 


produces a negative flat p for each 
half-cycle The combined ity wave 
at the speaker is theref fl; both 
top and bottom This m: ‘s the wave 
symmetrical. Any ymn i 

contains odd 
asymetrical wave contair 
only or both odd 


only harmo! 
and e\ 
have just seen, therefore 
each tube had both odd 
monics added to the origi 
because of the 
output has only odd ha 
The push-; 


clipping 


tape 
even-harmoni to 

simply late it to 
the output wave 


tran 
from 
plifier will contain only 
which 
ping, and of course 
than that 


monics were " clip 
tortion 
either 


rINUED) 


is less 
tube. 
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TEST INSTRUMENTS 


NEW ‘TOOLS 
for the Audto Technician 


Better test equipment for 
high-fidelity servicing 


By ROBERT F. SCOTT 
TECHNICAL EDITOR 
OW that the public has really dis- 
covered high fidelity, the audio 
service technician must be pre- 
pared to service, test, and eval- 
uate all types of amplifiers, record 
changers, preamplifiers, and equalizers. 
The multimeter and headphones used 
by the audio technician in the past 
have been replaced by audio v.t.v.m.’s 
and wave, distortion, and spectrum 
analyzers, and other specialized tools 
of the trade. The transition to high 
fidelity has been so rapid that many 
technicians—busy with TV and _ its 
problems—-have found themselves with 


* Pan ile 


elt HFEF HAO 


a t 
( *) UTPUT TO RECORDING INSTRUMENT 


= 

VOLT METER 

Fig. 1—Diagram of D & R model FL-3A, 
old-fashioned and inadequate 
servicing techniques and 
This article is one of a series to bring 
the technician up-to-date on modern 
audio servicing methods and equipment. 
This month we will describe circuitry 
and applications of two instruments 
that important to the technician. 


audio 
equipment. 


are 


Wow and flutter 

Periodic variations in the speed of 
phonograph turntables and wire, tape, 
and film transport mechanisms pro- 
duce an annoying type of audio dis- 
tortion commonly called wow, or flutter. 
This speed variation causes an instan 


Ff O 


maaan e 


TEST 


taneous change in the pitch of fre- 
quency (frequency modulation) of the 
signal being recorded or reproduced. 
In phonograph equipment, wow is 
usually caused by a warped or off- 
center turntable, by a record with an 
off-center hole, or by flat or slick spots 
on the belt or rubber-tired drive wheel. 

In magnetic tape and wire recorders 
the trouble is usually caused by mis- 
adjustment of the take-up and rewind 
drives, off-center or misadjusted cap- 
stan, or defective tape or reels. High 
background noise on tape or wire is 
caused by a trouble similar to that 
causing wow. The wire or tape begins 
to vibrate so it slaps the heads at a 
fairly high frequency. This results in 
frequency modulation of the signal 
being recorded or reproduced. 

Defects in the mechanical system of 
recording and playback devices may 
also cause an _ interference, called 
rumble. It is heard as a fairly low 
frequency background signal caused by 
vibration of the drive motor. 

Wow, flutter, and rumble are usually 
measured in percent using either of 
these two formulas: 

Smax 
100 
Bave 
where S is the maximum speed, §,,;, 
is the minimum speed, and S,,. is the 
average speed when S is measured in 
r.p.m. or inches per second 


F mex—F 
Fave 


where Fy. is the 


highest frequency 


ec 


1® 
2h 


erator, test record, or test film, is 
usually in the range of 1,000 to 3,00 
cycles. The modulating signal, appear- 
ing at the output of the discriminator, 
is in the range of 0 to 500 cycles. The 
amount of low-frequency signal is read 
on a meter calibrated in percentage of 
wow. 


A simple wow and flutter meter 

The D & R model FL-3A wow and 
flutter meter is a comparatively low- 
cost instrument designed to assist the 
audio service technician and engineer 
in measuring wow and flutter from 
phonograph turntables and wire, disc, 
and film transports. A block diagram 
of it is shown in Fig. 1 and the 
schematic in Fig. 2. The instrument 
uses a 3,000-cycle test signal from an 
audio signal generator. This signal is 
used to modulate test records to be 
played back on equipment being tested. 
The 3-ke tone may be supplied by a 
standard test record. 

The signal from the equipment 
test is fed to the wow meter at 
of at least 2 volts. At this level, the 
signal saturates the 6AU6 limiter and 
thus eliminates hum, high-order har 
monics, IM products, and interference 
that amplitude-modulates the test 
signal. 

The limiter characteristic is shows 
in Fig. 3-a. The output of the 
feeds a 6AL5 modified Foster 
discriminator tuned to 3 ke with linear 
output response for all signals between 
0 and 200 cycles. 

The limiter drives a 6C4 cathode 
follower with a low-pass filter in ité 


under 


a level 


limite) 


meeley 


_____—«BALS 
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Fig. 3-a—Characteristic of the limiter. 
Fig. 3-b—Response of low-pass filter. 
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Fig. 2—Schematic of 
the 05 to 200 cycle 
wow and flutter meter. | 
produced as the result of speed varia- 
tions, Fini. is the lowest frequency, and 
F,,. is the average or test frequency. 
Measuring wow and flutter 

A wow meter is basically an FM 
detector or discriminator operating at 
low audio frequencies. The carrier 
frequency, supplied by a signal gen- 
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itput 


circuit. The of the 
The cathode- 
output is fed simultaneously 
internal v.t.v.m. and to OUTPUT 
terminals for connecting a 
recording oscillograph. 
in ac. type with a 
rectifier with a time-constant of 3.3 
The filter and the time- 
combine to enable the meter 
to produce accurate indications of peak 
flutter and wow voltages in the range 
of 0.5 to 200 cycles. 


response 


f r is shown in Fig. 3-b 
follower 
t 


> an 
scope or a 
The v.t.v.m. is 
push-pull 6AL5 


seconds. 


constant 


The meter has two ranges: 
and 0 to 3%. 


0 to 1% 
Accuracy is within 10°. 
The output to the recorder is 0 to 8 
volts with a 1‘, peak-to-peak flutter 
from a 440,000-ohm source. 

Function switch S1 is for setting 
the meter range and making adjust- 
ments necessary for proper operation 
of the instrument. Position L measures 
the input signal level with the 5,000- 
ohms-per-volt meter across a section of 
the limiter grid resistance. The input 
potentiometer is set so the meter reads 
0.4°, on the 3% seale. This assures 
the correct level of the input signal. 

Throwing the switch to D places the 
meter across the discriminator output 
and permits the test oscillator to be 
tuned precisely to the center frequency 
of the discriminator. The meter reads 
0 when the oscillator is on frequency, 
and is deflected sharply when the 
oscillator is detuned. When this adjust- 


_— 


Heathkit intermod- 
ulation analyzer. 





The 


and 


FL-3A 
flutter 


wow 
meter, 


ment is made, wow and flutter per- 
centages can be read directly from the 
meter by throwing the switch to 3 for 
a full-scale range of 34,, or to 1 
1‘? range. 

Meter readings are in terms of peak 
flutter or wow voltage expressed as a 
percentage of the average signal fre- 
quency. The r.m.s. flutter 
approximately 70.7°, of the 
value. 

The ZERO control is for resetting the 
0 when switching between the 1‘. and 
The switch marked DIs 
shorts the l-yf time-constant capacitor 
to increase the speed with which 
measurements can be made on different 
instruments or devices. 

Each FL-3A is supplied with a 3345- 
r.p.m. calibration record with 2‘ peak- 
to-peak flutter. When played on a 
turntable that is within 1% of its 33% 
r.p.m. speed, the meter should read 1% 
(peak ‘value). If it does not, the 
CALIBRATE control (on the rear of the 
chassis) must be readjusted. The manu- 
facturer also supplies calibration tapes 
for 7%4- and 15-inches-per-second speeds 
as optional accessories. 


for a 


present 1s 
indicated 


of ranges. 


Intermodulation distortion 

When two frequencies are applied to 
a nonlinear device, the output contains, 
in addition to the fundamentals and 
harmonics, spurious signals that are 
the sum and difference frequencies 
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Fig. 1—Schematic diagram of the Heath- kit model 1M-1 intermodulation analyzer. 
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formed by 
and harmoni 


beating 
Many 
quencies, calles nte) 
ucts, are no 
either of the fundamenta therefore 
they are unpleasant to the r. I 
ing the waveform produced by 
modulation of two frequenc) we 
find that the higher 
the lower and that the re 


xamin- 
inter- 

will 
lulated by 
1 pattern 
looks like an r.f. carrie: nod ited by 
an audio sine wave 


Measuring IM distortion 
Two 
siderably lower in frequen 
other, are applied simultaneously to the 
input of the circuit The 
output of the test circuit onnected 
to the input of the where it 
is amplified and passe¢ 
pass filter 
frequency 
If the test circuit int: 
modulation distortion, the high-fre 
quency amplitude- 
modulated by the lowe The amplitude 
of the high-frequency signa et 
predetermined 


sine-wave voltage one cone 


y than the 


unde! test 


grha high- 
that remove the low 
ignal 


and lea the high. 


inter- 
signal will he 
to a 
level and i mplitude 
The high-frequency o1 

then rectified and the 
high-frequency components are removed 
by filtering, thus leaving only the 
modulating frequency. The meter 
pares the 
voltage with the carrier ar 
the difference in 


is measured 
carrier signal j 
low 
com- 
amplitude of tl residual 
d translates 
term f percentage 
of intermodulation distortion 
The diagram of the Heathkit 
IM-1 intermodulation anal 
in Fig. 4. The 6J5 oseills 


a carrie! 2 OOO or 70 


model 
hown 
yenerates 
iynal ; 0 cycles 


depending on the po 


teow 
-_— 


Fig. 5—Diagram of switching circuits. 


47 





TEST INSTRUMENTS 


the 
voltage is 


quency selector on pane] A 60- 
the 


rectifier plate and applied to the out- 


cycle signal tapped off 
put control through a voltage-dropping 
ting of the 47,001 
The .05-yf 


tion of 


network consi and 


22,000-ohm resistors capa 
itor at the im these resistor 
harmonk that 


The high 


mixed without 


filters out any 60-cycle 


may be produced and iow- 


frequency ignal are 
distortion or intermodulation in the out 
put circuit 


The 


test 


the 


with the level 


ratio of the amplitudes of 
ignal is et 
These 


the 60-cycle 


two 
control are usually set o the 
signal is 12 
higher than) the 
ignal. The oUTPUT 
feeds into the input of 
the amplifier or circuit rhe 
OUTPUT level of the 
The out- 


amplitude of 
(four 
high-frequency test 


db above times 
of the analyzer 

under test. 
the 
signal applied to the amplifier 
put impedance is 3,000 ohms 

The analyzer or metering section of 
the IM-1 consists of a 1ZAX7 cascade 
amplifier high-pa 
the tape The 


sutput at 4.000 evecle 


control sets 


P 
with a filter be 
tween filter provide 
and 
30 db down at 60 
half of the 12AX7 
1ZAT7 working as an 
detector Thi ci 
filter 


maximum 
the output | 
eycle The 
feeds half of a 
Infinite-impedance 
cuit work 
off at 


1 here unre 


about 


output 


into a low pass cutting 


around 300 cycles 
two switche n the 
the The 
rEST switch ts used 

ratio of the 
the LI 
the 60-cycle sig 
control is adjusted for 

Switching to HI 
v.t.v.m 


main 
metering section of analyzer 
LF TEST-OPERATE-HI 
setting the 
signals. In 
v.t.v.m 


when 
test 
the 
nal. The ourTeut 
full-scale deflection 
TEST the 
output of the high-frequency generator 
The desired with the 
2,000 LEVEL o1 control 
The 
range 
simplified 
circuits 1 


mixed 
TEST position, 


measures 


connect acros the 
signal level is set 
7,000 LEVEI 
switch Is 
the 
the 
Fig. 5 
uring 


the 
V.t.V.m A 
switching 
1 hree 
external 
applied to 


seVven-position 
selector = for 
drawing of 

shown in 
are for 
that 
terminal 


positions 
audio voltayes 
the INPUT 
are 3, 10, 
(CARRIER SET) 
ting the input signal to the proper level 
(The «tNeur terminals 

across the output’ of the 
tested.) In 
connects to 


mea 
may be 

Full 
volts 
position is 


4¢ ale 
The center 
used for set- 


ranyes 
and 30 


are connected 
being 


v.t.v.m. 


circuit 
the 
a voltage divider at the out 
put of the second amplifier. The INPUT 
adjusted for full-scale deflec- 
tion of the meter. The meter will then 
percentage of intermodulation 


this position, 


control i 


indicate 
is thrown 
j0% po 
IM-1 


Improve 


distortion when the switch 
to the 3, 10 , or 
Owners of intermodu- 
lation analyzers the fre 
quency response of the voltmeter by re 
placing the meter 
of 1N35 matched 
ment 
read peak values of complex signals by 
the .0O5-uf acro 
the meter with a 50-uf, 25-volt unit and 
END 


itions 
model 
can 

rectifier with a pair 
diodes I he nstru 
can be converted temporarily to 


replacing capacitor 


readjusting the calibration control 
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Novel Frequen¢ Vv 


F you own an accurately cali! 
| stable, low freq ency oselliat 
a signal tracer, you can 
degree of accuracy 


with 
calibrate 
transmitter of an 
higher frequency by listening for 
identified beats and making a fe 
ple calculations. 

The output of the 


lator or 


low, ‘5 irda 
and a 
output of the high-frequency o 

are fed into the input of a signal 

The frequency of the low-frequenc) 
cillator is then varied, producing ar 

ber of beats that can be heard 
output of the signal tracer. These 

are the result of heterodyning between 
the harmonics of the low-frequenc) 
cillator and the fundamental an 
monics of the high-frequency oss 
Between the loud-beat positions on 
dial of the low-frequency oscillator 


quency oscillator portion 


be beats of lesser intensity. The 
positions on the t 


significant in 


beats and their 
determining 
frequency of the high-frequency 
lator, as they the poi: 
which the harmonics of the k 
quency oscillator beat with the 
mental of the high-frequenc y ose 


Note the dial reading at which a 


dial are 


indicate 


Measuring Method 


beat occurs. Vary the frequency 
(higher or lower) until 
beat occurs. Then divide the pr« 
the two loud-beat frequencies | 
difference. The result will be 
known oscillator frequency 

matically this can be expressed 


anothe 


» fl x f2 
os fl — f2 
where f3 is the unknown |} 
quency, fl is a frequency at 
Joud beat occurs, and f2 is the fre 
cy of the next lower beat. 
For example, if a loud beat 
at 5760 ke and the next lower 
is heard at 5400 ke, then: 


5760 


5760 — 


5400 
5400 
—Sidney Aj 


RE 40 


(Calibrating an oscillator 

other signal 

you know its approximate tunir 

You can use a grid-dip mete: 
Lecher wires, or a rece 

ne the desired 

low-order 


source is much e: 


frequenc\ 
harmonics. De 
look the possibilities of TV anc 
Editor) 


{ 


celvers 


A PHASE-ANGLE PROBLEM 


TV 


business. 


LOT of my 

drive-in The « 
delivers his set to my shop, then 
I’ve tinkered witt 
One evil day, a 16-inch Admiral cha 
was set on my bench by a gentleman of 
amiable disposition, but with a rather 
indifferent command of English. We 
didn’t need any interpreter to point out 
the complaint. That 
though slightly unusual 
O.K. but the raster 
inch or so in width, centered in the 
C-R tube. But no other information 
could IT learn from him. 

The trouble lay beyond the horizo: 
oscillator, because the scope sho 
sawtooth of adequate height 
shape, and proper frequency, at ) 
of the 6CD6. Tube substitution turned 
up absolutely nothing 

I dug a little deeper and discovered 
that the waveform at the damper was 
O.K.; likewise for shape of 
current in yoke. Clipping out the 
coil didn’t change the width of the 
ture a millimeter. A 
ents in the area uncovered not 


whereupon, I shoved the job aside 
f 


repair we 


it up again after 


obviou 
Sound 


was 


was a mere half 


P + ‘ 
sawtoott 


check of « 


o expensive experience I've 1 
that if a case of trouble can’t be 
within an any further « 
the isually 
keep rolling the problem around 
back of my mind as [ went al« 
matters later I n 
a sudden inspiration which ofter 
up the job in a hurry. 

No brain waves developed in the ca 


hour, 


moment 3 wasted 


for sooner o1 


of this 16-inch Admiral. 
day, with everything 
and triple-checked, I'd gotten cl 
side the yoke, checking for ; 
and possible connection betweer 
ings. I even measured the capa: 
of that little capacitor across one 
of the horizontal section; check« 
leakage. 

It wasn’t exactly an inspirati 
hit me then; more a hunch. I beg 
ng tubes in the chassis—no 
idea in mind—and all of a sudde 
pulled one which reduced picture 
to just about zero, a thin vertica 
The tube was a 6W6, 
to be the vertical output tube 
particular box. In the tube che: 
showed up flat as a rug. I plugs 
another 6W6 and the raster spre: 
and filled the tube. 

My pleasure was short-lived 
ace lines were running verti 
stead of horizontally—this was the 
off! After I batted my 
the third time, I realized that t} 
ticular chassis happened to be 
those sde-winders found in « 
miral consoles, where the whole 
hangs with its base vertical in 
net and the control knobs run 
eft-hand side of the screen i: 
horizontally across the bottom 

do in all proper boxes. 

My customer had brought in 
sis, remember—no cabinet The 
guage barrier obviated any c} 
picking up a clue which I might 
got otherwise. —H. A. Higl 


Late th: 
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Constructing an inexpensive, 


dependable multimeter 


MULTI- 
METER 


By I. QUEEN 


EDITORIAL ASSOCIATE 


LOW OHM 


COMMON 


TEST INSTRUMENTS 


ZERO ADJUST> 


HIGH LOW 
OHMS OHMS 


The pin-jack multimeter—pin-jacks everywhere. 


HE nonelectronic type of voltmeter 
has become very popular. It has 
certain important advantages over 
a v.t.v.m., being more compact and 
not depending upon a line or battery 
power supply. It cannot drift or intro- 
duce circuit errors as in a v.t.v.m. Fur- 
thermore, there is no warmup period 
and there are no tubes to age. If, in 
addition, the instrument has high sen- 
sitivity, it compares favorably with the 
v.t.v.m. in the matter of high input re 
sistance. For example, with a 10-xa 
movement an instrument has an input 
resistance of 100,000 ohms per volt. 
This totals 10 megohms on a 100-volt 
scale, which approximates the input re- 
sistance of a conventional v.t.v.m. 
I have designed a multimeter using 
a 10-ua basic movement (25,000 ohms 
per volt). A number of interesting fea- 
tures were incorporated. The instru- 
ment uses phone pin-jacks. A multipole 
rotary switch is usually expensive, dif- 
ficult to wire up, and is often the source 
of mechanical trouble. A low current 
range has been included to measure d.c. 
in the order of 1 wa. This uses a tran- 
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Fig. 1—Measuring internal resistance. 
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Fig. 2—Circuit for d.c. voltage range. 
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sistor amplifier. There are high and low 
ohms ranges, and two low a.c. volt 
ranges. The low ranges are useful when 
experimenting with junction transis- 
tors. There are 15 different ranges al- 
together. The beauty of the pin-jack 
arrangement is that more circuits can 
always be added if desired; the only 
thing necessary is space on the meter 
box for additional pin-jacks. 
Unfortunately, meter sensitivity and 
internal resistance have 
standardized. Values vary from one 
manufacturer to another. If you intend 
to use a surplus type movement, make 
sure you know the value of its internal 
resistance. Internal resistance can be 
measured by using the circuit shown in 
Fig. 1. A variable resistor, R1, is placed 
in shunt with the meter. A second re- 
sistor, R2, is in series with a d.c. sup 
ply which may be a single 1.5-volt cell 
Adjust R2 for full-scale meter deflec 
tion with the switch open. Close the 
switch and adjust R1 for a midscale 
reading. The meter resistance is equal 
to the value of R1, which may be read 
off on a bridge or ohmmeter. R2 should 
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Fig. 3—Circuit for a.c. voltage range. 
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A 200pA 2MA 20MA COM MON 
Fig. 4—The Ayrton shunt circuit. 


always be much larger than RI 
that you alway 


Watch 
istance 
in it to avoid damage to the meter! 


have enough re 


Voltage 
Fig. 2 shows the 


cuit. It is in use 
switch i 


voltawe range clr 
elector 


rotated to the VOLTS tap 


when the 
Con 
nections to the other posit are not 
shown in Fig. 1. To d rn the volt 
range we must know th } per-volt 
value for the 
movement to be 


particuls Arsonval 
used meter ha 
a full-scale sensitivity of 10 wa, it re 
quires a total 100, 
000 ohms to measure a full scale of 1 
volt. This that the meter is a 
100,000-ohms-per-volt unit. In the same 
way, a 20-yva 50.000-ohn 
per-volt unit 

If you have a 20-ya 
a series 


serie resistance of 
means 
meter is a 
2Z,0D0-ohm meter, 
resistance of 
required for every volt (full-scale) you 
wish to measure. Therefore, in Fig. 2, 
you need 50,000 minue 2,050 ohms for 
Rl. For R2 you need a resistor that 
will drop 9 additional volt At 50,000 
ohms per volt, this com 150,000 
ohms. In the same way you can 


50.000 ohm is 


easily 
series resistors. Of 
course you may not wish to have 
as marked in Fig. 2. You may 


5 volts, 25 vouits, or any 


calculate all othe 
ranges 
prefer 
other. In any 
case, the computation is the You 
may include as many ranges as you 
have room for pin-jack rhe 
you choose, however, should correspond 
to the markings on the meter ale. If 
your full-scale reading is 15, you 
probably want to use 1.5 
150 volts, ete. 

To measure volts in Fig. 2, one test 
lead is plugged into the COMMON or 


ame 


ranges 


will 
volts, 15 volt 
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Ima 


View of the meter’s internal wiring. 


pin-jack; the other lead is in 
serted into the desired voltage pin-jack 

For a.c. volts, I used the cireuit 
shown in Fig. 3. This particular instru 
ment has only two low ranges—2 volts 
and 10 volts. These have found 
very valuable for output 
measurements. A pair of crystal rec 
tiflers are One 
half of the a.c. wave i 
the The other half is shunted 
out by a crystal does not flow 
through the meter. (When the COMMON 
pin-jack goes positive, D1 is conductive 
and D2 is blocked. Thus current flows 
through D1 and not through the meter.) 
The resistors for these ranges must be 
found by experiment. This meter has a 
40-ua movement. It requires a 2,700- 
ohm resistor for Rl and 82,000 ohms 
for R2. The meter 5,000 
ohms. 

To measure a.c. volts, the range 
switch is left in VOLTS as for d.c. meas 
urement. The leads are plugged into the 
COMMON and desired a.c. volt pin-jack. 
The rectifiers across the meter 
effect on the other meter 


minus 


been 
transistor 

used across the meter 
passed through 
meter. 
and 


resistance is 


have no 
ranges. 


Current 

Measurements of current are made 
by using the Ayrton shunt circuit (Fig. 
4). The meter is shunted at all 
by a ring of resistors. One test lead 
is inserted into the common ma pin- 
jack, the other into the desired current 
pin-jack. 

An Ayrton shunt is calculated by the 
formula 


times 


R 
N 


Where total 
the R,, is the 
R, is the resistance of the tapped sec- 
tion between the pin-jacks being used, 
and N is the multiplier number. If we 
have a 50-va meter and wish to measure 
500 pa, N would be 10. 

Fig. 4 shows a network which can be 
used for a 20-va movement with a meter 
resistance of 2,050 ohms. First we must 
decide on the lowest current reading 
we want. Let it be 25 wa. We must then 
shunt 5 wa around the meter and permit 
the other 20 ya to flow through it. If 
the shunt resistance is four times the 
meter resistance, the requirements are 
met. Therefore R, must be 8,200 ohms 
we know that R,, is 2,050 ohms. In this 
case N equals 1.25. For N equals 10 
(fullscale reading of 200 wa) R, is 
1,025 ohms, ete. In this way, the re- 
mainder of the network may be calcu- 
lated. As with volts, we may add as 
many ranges as we desire, the only lim- 
iting factor being the space we have for 
more pin-jacks. 

One question may come up here. The 
constructor may wish to use the lowest 
possible current range, for example, 20 
#a in the previous case. This is not 
possible with a ring shunt. To do this, 
switch the instrument to VOLTS to dis- 
connect the shunt, and insert your test 
leads into pin-jacks which connect di- 
rectly to the meter terminals. These are 
shown as jacks “A” and 
Fig. 2. 

Ohms 
The network is a little more 


complicated than either current or 
voltage circuits (Fig. 5). Of course the 


R is the 
meter, 


shunt around 


meter resistance, 


“common” in 


ohms 


meter you use must carry on) 

as well as volts and ma. Mar 
available surplus type meters hay 
feature. If not, you can conve 
meter by removing its scale anc 
ing it with one that includes of 
will assume here that the meter c: 
both a high ohms scale (reading 
right to left) and a low ohms 
(reading from left to right) 

To design the high ohms net 
note the ohms reading that corres} 
to meter midscale. In my 
meter this happens to be 30,000 « 
With HIGH OHMS pin-jacks shorte: 
want full-scale (or zero ohms) 4d 
tion. With 30,000 ohms across the 
jacks we want 
viously we 


parti 


mid-scale reading 
need an ohmmeter « 
having a total internal resistan 
30,000 (this includes mete 
sistance). This circuit can lh« 
Fig. 5 as follows: R1 is the 
sistor, in series with the 
pin-jacks (when selector 
ohms), the battery, and the 
When the pin-jacks are shorte 
want the battery to drive full-scale 
rent through the meter. When 
ohms is placed between the pi 
we double the total 
therefore we halve the 

This completes the high-ohn 
except for one problem. What 
series (30,000 ohm 
particular meter) is not correct 
curing full-scale deflection? It 
too large or not large enougt 
own case it was not large en 
you calculate the flow due to 1.5 v« 
through 30,000 ohms you will vet 50 ua, 
yet we are using a 40-va meter. Then 
all we have to do is add a shunt, R2. If 
R2 is 4 times as large as the meter r 
sistance (5,000 ohms) I found that 
would pass 10 wa when the meter 
is 40 wa. This satisfied all conditior 
our high-ohms range was complete 
the other hand, it is possible for 
resistor Rl to be 
not permit sufficient 
deflect the needle. Then the 
tery voltage must be increased 
cells until R1 is just right o1 
permits too much current flow through 
the meter. Then add a shunt as 
scribed. 

For convenience, 


ohms 

trace< 
erie 

HIGH 


switer 


series re 


meter « 


resistance 


series too large. 
may 


fully 


current to 


R1 is 
(9) LO OHMS 
t . 
40pA 
+f -| r 
—{{ ~}+—-+ 
| 
| 


» > 
—t ~oh° 


shown as 


Ja 


AAA 
ae 
{t-+—w 


Fig. 5—Resistance measuring circuit. 
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Fig. 6—A highly sensitive circuit. 
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single unit. However, it should be com- 
posed of a variable portion and a fixed 
portion. Thus we can compensate for an 
aving battery. The variable resistor 
about 20°% of the total. In my 
case, Rl should be 26,000 ohms 
because the meter (5,000 ohms) is 
shunted by R2 (20,000 ohms). The so- 
lution was to use a 24,000-ohm fixed 
resistor in series with a 5,000-ohm po- 
tentiometer. The potentiometer is ad- 
justed by shorting out the pin-jacks and 
setting for full-scale deflection. 

The low-ohms circuit includes a push- 
button switch Sl and a d.p.s.t. slide 
switch S2. On this range, zero ohms is 
at the extreme left and the scale reads 
upward. Again note the ohms reading 
that corresponds to mid-scale on the 
meter. In my case it happened to be 16 
ohms. This gives the value of R3, a 
shunt resistor placed across the meter 
terminals and the low ohms pin-jacks, 
when S2 is closed. With the push-button 
switch, S3, also closed, R4 permits cur- 
rent flow from the battery into the 
meter. With the LOW OHMS pin-jacks 
left open, this current must be sufficient 
to produce full-scale deflection. Then if 
we place 16 ohms across the jacks we 
find that the reading drops to mid-scale 
is required. The smaller the resistance 
across the pin-jacks, the lower the meter 
reading. 

Now for the 


cases R38 is so 


may be 
own 


design work. In most 
much lower than the 
esistance that the latter may be 
ignored. In any case we want the re- 
sistance across the pin-jacks to equal 
the mid-scale ohms reading (16 ohms 
in my particular case). The limiting 
resistance, R4, produces full-scale de- 
flection when the pin-jacks are left 
open. For my instrument, I calculated 
the total current flow when my meter 
showed full-scale deflection. The meter 
would pass 40 wa, of course. The 16-ohm 
5,000 


IaSS —- OF 
pe 16 


meter 1 


shunt would 312 times 


as much. This is 12.5 ma, so we may 


ignore the very much smaller meter 
flow. How much series resistance do we 
need to permit 12.5 ma from a 1.5-volt 
battery? The answer is 125 ohms, of 
which we already have 16 ohms between 
the meter terminals. Therefore R4 
should be about 110 ohms. As before, 
it should be partly variable. I used a 
9l1-ohm fixed resistor in series with a 
30-ohm potentiometer. To adjust this 
range, leave the pin-jacks open and ad- 
just R4 for full-scale deflection. Be sure 
S2 is closed and depress the push-button 
when you make the measurement. 

The slide switch serves another use- 
ful purpose. When left closed it places 
16 ohms across the meter. This damps 
out the movement and prevents the 
needle from bouncing around while the 
instrument is being handled. This is not 
necessary when the meter is used for 


volts, ma, or high ohms. 


Galvonometer 
This range measures weak currents 


or voltages. High accuracy is not re- 
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quired for most of these measurements, 
but high sensitivity is. Fig. 6 shows the 
schematic. The input current or voltage 
is impressed across the GALVONOMETER 
pin-jacks. 

Present-day transistors don’t have 
uniform and identical collector current 
flow. For the galvo application, the 
transistor should show low current 
when the input terminals are left open. 
This eliminates the need for an aux- 
iliary circuit to balance out and zero 
the meter deflection when no input is 
applied. The transistor used here shows 
only 4-“a collector current with the ter- 
minals open. 

To calibrate the galvo range, apply 
various known currents between base 
and emitter. The emitter is the positive 
terminal, Linearity will not be perfect 
but it should be very good. This instru- 
ment shows a 4-“a deflection for each 
ua fed to it, giving an easy and con- 
venient method for increasing the sen 
sitivity of a d.c. meter. 

To read volts, add a resistor in series 
with the negative (base) lead. I used a 
l-megohm series resistor, and the mete 
deflects approximately 4 wa for 


each 
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volt applied. For 
a curve or chart 
flection vs. ya 


better accuracy, draw 


plotting “a meter de 
input (or 
To increase en 


volts input) 


itivity, u a larger 
collector battery 

This 
volts, current, 
narily this 
single-pole switch, not 
part Pherefore I “do 
position switch for thi 
Centralab unit with 4 te) Orig 
inally the tap contact only 3 of 
them, the terminal being ex 
cluded. By filing off the stop, the 
able tap could also touch the 
terminal—and I had a 4-positior 
This common 
volt 
require a 


multimeter ha netions: 
Ordi 


reqt é F po ition, 


ohms, : ! galvo 
woul 


common 


could 
“common” 
mov- 
common 

witch 
terminal 1 ised for the 
range, the only one oes not 
shunt o1 circuit 
across the mete! 

All parts used in this mult 
Casy 


imeter are 
The 
components are the me 
ter and the transistor. The it 


has proven itsell 
has 


to obtain at any radio store 


only expensive 
trument 
mal months. It 
been used fot expel nenta 


ovel 

work 

servicing, and ham-radio me irement 
END 


Spot-Checking the Grid-Dip Meter 


By HAROLD REED 


Having purchased, assembled, and 
wired my Heathkit grid-dip meter, the 
next step was to run a test to see if it 
would perform on all frequencies ac- 
cording to the manufacturer’s claims. 

My home laboratory layout consists 
of communications receivers covering 
the frequency spectrum up to 50 mc; 
transmitting equipment for working up 
to 28 mce—then jumping to 420 mc; and 
a signal generator designed to operate 
to 120 me. 

The frequency range of the grid-dip 
meter is 2 to 250 megacycles. The 
manufacturer suggests that the ready- 
calibrated dial supplied with the kit 
can be more accurately adjusted with a 
calibrated receiver or signal generator. 
In my particular case, up to 50 mega- 
cycles presented no problem, I used 
one of my communications receivers. 
Above this range I tried the signal gen- 
erator, hoping to extend the test to 120 
me, but found that the signal gener- 
ator output was not great enough to be 
read on the grid-dip meter. 

The grid-dip meter has a switch on 
the back of the case that makes it pos- 
sible to use it as a high-frequency oscil- 
lator from 2 to 250 me, or as a diode 
detector, when it is to be used as an 
absorption type wavemeter. ‘Therefore, 
using it as a diode detector I tested the 
unit with my transmitting gear up to 
28 me. As a high-frequency oscillator it 
checked satisfactorily up to 50 me with 
the communications receiver. 

But was the instrument oscillating 
with the higher-frequency plug-in coils 
in the circuit? 

Having an FM tuner, I decided to use 
it for spot-checking in the 88-to-108- me 
band. With the tuner set to various FM 


broadcast 
mete! 


station and the grid-dip 


switch in the oscillator position, 
tuned to the fre 


tation the 


as the meter wa 
quency of each FM 
signal from it was great 
completely blank out the signal from 
the station. I was satisfied that the in 
strument wa performing atistac 
torily to over 100 megacyele 

Now remained only the | 
up to 250 me 


radiated 


enough to 


yher range, 
Having used the FM re- 
ceiver, the thought came to mind, 
not the television set? I chose a 
that would not interfere with the 
favorite television 

through from the lowest to the 

TV channel. As the meter wa 
the video carrier the picture 


why 
time 
wife's 
checked 
highest 
tuned to 
completely 
disappeared from the screen; when the 
meter frequency approached the 
carrier the 
These tests were 
dip meter 10 feet 
vision set. 
Having made 
channel 13, I 


show , anda 


sound 


sound became’ inaudible. 
with the grid- 


from the tele- 


made 


away 


these test through 
satisfied that the in- 
strument was operating normally te ap 
proximately 216 me tru- 
ment was still oscillating vigorously at 
this frequency, there was no doubt in 
my mind that it would perform 
factorily throughout it 

This grid-dip meter wa 
fully, using and direct 
recommended by the 
just setting the 
according to these instructions, it 
well the frequency in 
dications on the dial of the instrument 
agreed with the signal frequencies of 
the FM stations and with both the pic- 
ture and 
sion stations. 


was 


Since the in 


atis 
range 
| 


wired care- 


nort lead as 
manutlacturer sy 
dial 


was 


ready-calibrated 


astonishing how 


sound carriers of the televi- 


END 
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Transistor A M Test Oscillator 


An extremely small and 
portable instrument for 


serving radio recetvers 


HIS pocket-size, battery-operated, 
transistor oscillator generates four 
spot frequencies for testing and 
servicing AM receivers. The fre- 
quencies are 455 ke, 600 ke, 1 me, and 
1.4 me. These signals may be modulated 
or unmodulated. In addition, the oscil- 
lator will supply an audio signal for 
testing audio stages. The oscillator, in 
combination with a volt-ohmmeter, will 
lick just about any AM service job. 
The oscillator is fine for i.f. align- 
ment, tracking front-ends, and trouble- 
shooting by signal injection. In contrast 
to signal tracing, signal injection makes 
the receiver under test supply all the 
amplification. Where a_ signal 
must have many stages of amplification 
and a loud speaker, the signal injector 
may be a one-stage oscillator. 


tracer 


For signal-injection testing, hold the 
oscillator in one hand and move it from 
stage to stage, starting from the output 
tube and moving forward into the cf. 
and r.f. The trouble is 
immediately behind or in the 
where the signal disappears. 


located 
stage 


stages. 


Intermediate-frequency stages can be 
aligned with the 455-ke signal. Track- 
ing is checked at the standard test fre- 
quencies of 600 ke, 1 me, and 1.4 me. 
And remember, the entire oscillator fits 
easily into a shirt pocket 


Test Oscillator 


The instrument (Fig. 1) uses a single 
CK722 junction transistor. At audio 
frequencies this transistor operates on 
even than 1 volt. However, at 
broadcast frequencies, CK722 


less 


most 
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Fig. 1—Schematic diagram of the 

transistor AM test oscillator. For stable 

operation, a 22.5-volt battery is used 
for the unit’s collector supply. 


transistors require at least 15 volts. 
They are not designed to operate on the 
broadcast band. But, at this voltage, 
the operation is sometimes erratic, so a 
22.5-volt battery is used for the collector 
supply. This voltage assures easy oscil- 
lation and greater interchangeability of 
transistors. 

The four test frequencies are ob- 
tained by switching capacitors across 
the collector tuning coil L1. Coil L2 is a 
tickler that feeds energy back into the 
emitter where it is reamplified by the 
transistor. 

Fixed mica capacitors shunt the tun- 
ing trimmers for the two lowest fre- 
quencies. This “bandspreads” the trim- 
mer tuning and makes the calibration 
adjustment easier. 

Switching C3 across R1_ produces 
audio modulation of the r.f. carrier and 
the audio test signal. The frequency of 
this modulation varies with individual 
transistors and may vary from a slow 
putt putt to several hundred cycles. The 
more actively the transistor oscillates, 
the lower the frequency of the modula 
tion. If the frequency is too low, the 
oscillator will put harmonics all across 
the broadcast band when switch S2 is 
in MOD position. This is not always de- 
sirable. The modulation frequency in 
this case may be raised by decreasing 
the value of C3. The 1-mh choke pre- 
vents the r.f. signal from bypassing to 
ground when C3 is switched in. 

An oscillogram of the oscillator’s AM 
carrier is shown in Fig. 2. The modula- 
tion is greatly in excess of 100%. The 
r.f. is periodically blocked off complete- 
ly. A.f. oscillations decrease the positive 
bias on the emitter until the oscillations 
stop. The emitter then begins to return 
to a higher positive bias as C3 re- 
charges. When the bias reaches a high 
enough value, the r.f. oscillations begin 
again. The positive emitter bias comes 
from the divider network R2 and R3. 

Capacitor C6 has appreciable re- 
actance compared to the emitter input 
impedance. Therefore, should you wish 
to operate the oscillator at frequencies 
lower than 455 ke, the value of C6 must 
be increased accordingly. 

When the frequency selector is ro- 
tated to any of the four spot frequen- 
cies, the unit is turned on. A fifth con- 
tact is the orFr position. With this 
arrangement, the operator is more like- 


By EDWIN BOHR 


ly to turn the oscillator off and not run 
down the battery. 

A single jack serves for both the 
audio and r.f. test signals. The jack is 
isolated from the transistor circuit by 
C5. Since the output is taken from the 
low-impedance emitter circuit, the os 
cillator is virtually immune to loading 
effects. No ground jack is included to 
ground the oscillator to the circuit being 
tested. The reason is this: If the oscilla- 
tor case were grounded and the oscil 
lator output jack were accidently cor 
nected to a high-voltage a.c. wire in the 
receiver, there might be enough signal! 
coupled to the emitter, through C5, t« 
damage the transistor. 


Construction 


The design of a good layout for 
pieces of electronic equipment is 
difficult than seems obvious. A 1%. 

x 3%-inch aluminum case houses 
oscillator. Volume-wise there is 
quate space, but the size and shape of 
the parts is such as to oppose arranye 
ment. 

If the oscillator is built in the 
size box that I used, follow the drilling 
details of Fig. 3; this is the only 
the parts will fit. Some aluminum cas¢ 
are made from 1/16-inch stock; othe 
are made of less rigid stuff. 

The measurements of Fig. 3 are base: 
on a 1/16-inch wall thickness. 
boxes may require a slight revision « 
these measurements to compensate for 
a different thickness. 

The largest component is the select: 


Othe 


OSULLATION BLOCKED OUT DURING THIS PERIO‘ \ 
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: oF 


WODULATED wave FORM 


Fig. 2—Oscillogram of oscillator’s AM 
carrier. Modulation exceeds 100%. 
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switch 


1 


one of the miniature PA 
made by Centralab. The 
immers and their shunt capacitors are 
wired to this switch. The selector 
also acts as the support for the 
board chassis. The 


new 
1) series 
' 
switch 
phenol- 
chassis contains two 

*s that slip over the switch bolts. 
‘wo 4-40 nuts then hold the chassis 
board to the 

The exact shown in 
Fig. 4. A 5-pin hearing-aid tube socket 
i for the transistor and the cutout 
dimensions are for this type of tube 
socket. 

Other holes must be cut in the chassis. 


switch 


chassis size is 


Is use 


Fig. 3—Layout for the aluminum case. 
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Fig. 1—Chassis layout dimensions. 
Components are rigidly mounted to the 
board by pulling through and soldering 
their leads to the other side. Even the 
coil is mounted this way. The position 
of these holes is best determined by 
placing the component directly on the 
board and marking the best hole 
tion. 


loca- 


S2 
MODULATION 
ON-OFF 


OUTPUT JACK 


OUTPUT JACK 
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TUNING TRIMMERS (4) 


Fig. 5—Components mounted to case. 


Several of the parts are mounted to 
the case under the (Fig. 
The loose wires from these parts are 
soldered to appropriate tie points on 
the chassis board once it is in place and 
mounted to the switch. 

Coil L1 is a Ferri-Loopstick, modified 
by removing all of the unnecessary coil 
form to reduce the size. The number of 
turns on the coil is unchanged and the 
slug is centered lengthwise in the coil 
for maximum inductance. Coil L2 is 
wound directly over Ll as shown in 
Fig. 6. Coil L2 is 7 turns of any con- 
venient-size wire. If the coil is wound 
as shown in Fig. 6, the connections can 
be made with the assurance that the 
feedback polarity is correct for oscilla- 
tion. (But if there are 
try reversing it!) 

Capacitors Cl, C2, and C5 are 
miniature paper units made by Aerovox. 
The electrolytics are 3-volt d.c. units 
made by Cornell-Dubilier. C4 may be 
operated slightly beyond its rating but 
there will be no difficulty. It is impor- 
tant that the smallest parts obtainable 
be used. The battery is a small unit 
especially for photo-flash pur- 


chassis board 


no oscillations, 


sub- 


made 


poses. 


S| 
ON-OFF AND 
FREQUENCY 
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Front-panel 
view of test 
oscillator. 


Calibration and use 
An easy 
tor is to track 


wav to calibrate the oscilla 
it with 


broadcast 


a communications 
Ordinary receivers 
are usually too ilibrated. The 
155-ke spot could be set by adjusting it 
until the second harmoni icked up 
at 910 ke. Anothe: et the 455-ke 
trimmer is to feed the oscillator output 
directly into the i.f. stages of a receiver 
and adjust the oscillator until it 
155-ke signal. If thi 
is followed it is advisable to 
the oscillator section of the 
beforehand 


receiver 
poorly 


way to 


pene? 
ates a procedure 
hort out 
receiver 
There are many tation on 600 ke, 
1 me, and 1.4 me and at least one sta 
tion 
frequencies. These stations can be 
for calibration. For 
1400-ke 
cillator 


can be received on each of these 
used 
examy tune 1n a 
tation, turn the trar tor oO 
knob to the 1.4 position, and 
turn the 1.4 trimmer all the way in. 
Now back off the trimmer abo % to 
1% turns The oscillate hould be 
heard as it passes 1400 ke ‘lace the 
witch in the 
adjust the oscil trimmer 
with tl tation All 
will be adju iw 


or 0 of 


modulation position 
and slowly 
until it zero-beat 
the trimmer 
turn 
they 
frequency 

The accuracy of the ( | idiust 
ment can be a 
600-ke harmonic at 12 Also, the 
third harmonic of 455 ke fa in the 
broadcast band at 1} most 
work with the osei r, the il ition 


ithin a 
complete sure when 


have been tuned proper 


certained by iecking the 


Fig. 6—Coil-modification details. 
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Parts layout— 
top side of 
chassis. 


HOLES FOR MOUNT- 
ING ON $1 


does not have to be particularly precise. 

Drift is very small. There is 
drift when the oscillator is first turned 
on, but it takes only about a minute to 
stabilize. Compared to the 15 or 
minutes warm-up for a vacuum-tube 
oscillator, this Is very grood 
amount of used at 
155 ke lowers the tuned circuit imped- 


some 


more 


The large 
tuning capacitance 
ance and gives the greatest stability. 

Sup 
pose we want to check the audio stages 
of a Plug a short length of 
stiff test-lead into the output 
jack and place S2 at Mop. Whenever the 
that position the audio 
signal is available at the jack since 
both audio 


The oscillator is simple to use 
receiver 
wire or 


oscillator is in 
test 
(5 is large 
and r.f words, both the modu 
lated r.f. and audio are available at the 
same time 


enough to pass 
In other 


The wire or probe can now be touched 
points of the audio 
and the test signal should be heard 


to various circuit 
For 
example, if the signal disappears on one 
side of a coupling capacitor and is pres- 
ent on the othe 
obviously 


side, the capacitor is 

If by signal injection 
one of the stages is shown to be inopera 
tive, a voltage check usually 
the trouble. Essentially the same pro 
cedure is followed in servicing r.f. 
stages by signal injection. 


54 


open 


locates 


Under - chassis 
view of test 
oscillator. 


\ 


MINUS 
BATTERY 
LEAD 


A strong inductive field is created 
around the test oscillator by the Ferri- 
Loopstick. Receivers with loop antennas 
are very sensitive to this field and can 
pick up the oscillator many feet away, 
even though it has no probe or antenna 
plugged into the output jack. As the 
oscillator is slowly rotated in one hand, 
the signal strength from the inductive 
coupling to the loop-antenna will change 
tremendously. In some positions a com 
plete null will be reached and in others 
the signal will be terrific. A 455-ke sig- 
nal can be fed into some i.f. transform- 
ers this way. 


Parts list for AM test oscillator 
Resistors: |—8,200, 1—22,000, !—100,000 ohms, 
watt 
Capacitors: 
wut, ceramic: 
vuf, | 
trolytic 
Miscellaneous: 
miniature tube 
rf. choke: | 
PAI002; I—s 
1% u 2/4 x 3 
|—output ja 


2 


1—300 pf, 1—350 puf, mica: |—750 
3—.01 puf, 200 volts, paper: 3—4-80 
45-380 yf, trimmer; 2—25 pf, 3 volts, ele 


I1—CK722 transistor; |—5-pin sub 
socket; |!—Ferri-Loopstick: !—It-mh 
22.5-volt battery; |—Centralab switch, 
pdt. slide switch: |—aluminum case 
4 inches: |—knob; I—insulating board 
k 


There are other uses for the oscilla- 
tor. You can make a code 
practice oscillator out of the test unit 
by substituting a telegraph key for S2 
and reducing the value of C3 for a 
sharp practice tone. ND 


wireless 





CONTINUITY TESTER 
Most service technicians at one 1 
or another have tested multiconduct 

cables for opens or short circuit 
trouble-shooting defective PA o1 
com installations, or radio or TV r« 
This task is 
time-consuming because each cond 
must be tested individually for 
and Tests on 


controls. labori« 


opens. multicone 
cables are simplified by a new cont 
tester invented by Jesse A. Cranf< 
of Buffalo, N. Y., (patent No. 2,610.2: 
and assigned to Western Electric C« 
The circuit shown is for simulta: 
testing of four conductors. A 
simultaneous testing of five con 


- also described in the patent 


The test circuit is basical 
Wheatstone _ bridge with indi 
lamps in each arm and in the 
connecting each pair of diagona 
(A-C and B-D). The four cor 
tested are connected t 
corners of the bridge (points A, 
and D) as shown. Points A and (¢ 
and D are fed with equal voltage 
secondary windings on a trans 
Inductor Ll and capacitor C1 
serted in the circuit so the 
voltages are 90° out of phase 
phase difference permits all the 
to light when there is no short « 
between any of the corners. 

When testing a cable, conduct 
2,3, and 4 are connected to correspon: 
ing terminals on the bridge. Sh: 
there be a short between any p: 
conductors, the bridge corners t 
they connect are shorted togeth« 
the lamp between them goes ¢ 
short between conductors 1 and 
circuits A and B so LM1 go 
Similarly, a short between cond 
1 and 2 extinguishes LM2. A 
taneous short between all conduct 
places all bridge terminals at the 
potential and all lamps go out. 

The switch is closed to short 
together at the far en 
they can be tested simultaneous 
continuity. All lamps will go out 
there is an open circuit in one « 
of leads. For example, if lead 4 
there is no short circuit betweer 
terminal D and terminals A, B, 
so LM3, LM4, and LM5 
extinguished. By glancing at the 
you can tell which, if any, of the 
ductors is open, 


ners 


tors to be 


ductors 


woul 
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VERTICAL INTERLACE 
and INSTABILITY 


The causes and cures of troubles 


in the vertical oscillator circuit 


By MATTHEW MANDL* 


ACK of interlace —or intermittent 
interlace—in a TV receiver indi- 
cates critical vertical synchroni- 
zation. If you can’t get good in- 

terlace with the vertical hold control, 
be forewarned of trouble in the verti- 
eal oscillator circuit. 

selieve it or not, many service tech- 
nicians think they have good interlace 
when the horizontal line structure is 
clearest and easiest to see. The opposite 
is true. When interlace is lost, we have 
line pairing, and the horizontal line 
structure becomes coarser and so more 
When the interlace is good, 
the horizontal line structure is much 
fainter, and twice as many lines are 
present. So the picture on a large screen 
appears less coarse and grainy. 


visible. 


The underlying principles 

In television transmission 262.5 hori- 
zontal lines are transmitted in 1/60 
This is known as a field, and 
two such fields make up a frame of 525 
each 1/30 of a second. The two 
fields are interlaced; that is, the hori- 
zontal lines of the second field fall be- 
horizontal lines traced by 
the first field. This interlaced principle 
of transmission increases the vertical 
resolution by doubling the number of 
lines visible, and also eliminates flicker. 

When the two fields are not inter- 
laced properly, the results are notice- 
able in a station pattern because of the 
effect on the horizontal wedge (Fig. 1). 
Notice that it has a lacy, moiré effect. 
This results from line pairing. A close 
inspection of the screen reveals a coarse 
horizontal line structure. 

When the two fields are interlaced 
properly, the fine line structure makes 
the horizontal wedge look like Fig. 2. 
The lines are more clearly defined and 
are not interrupted by tae moiré effect. 
Even with poor focus the line structure 
would still be unbroken. 

In a receiver operating normally, the 
interlace loss effects shown in Fig. 1 
can be duplicated by adjusting the 
vertical hold control near the point 
where sync instability occurs. At this 
critical setting interlace is lost and the 
line structure becomes coarse. The same 
condition exists when synchronization is 


second. 


lines, 


tween the 


*Author: Mandl’s Television servicing. 
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Linearity is best checked 
with the dot pattern, as 
shown in this photograph. 


lost and the picture rolls. This can be 
seen by adjusting the hold control so 
the picture rolls slowly and noticing the 
line pairing and coarse structure of the 
horizontal sean. 

Since interlace can be lost if the hold 
control is adjusted near the point where 
synchronization is critical, the vertical 
hold control must be adjusted below 
that critical point. Proper adjustment 
not only restores interlace, but 
prevents the occasional picture roll 
during impulse interference (such as 
generated by turning on a light in the 
house). If the vertical hold control 
range is limited, try a new vertical 
oscillator tube. If this does not help, 
check circuit components for off-value 
conditions. Two most likely circuits are 
the hold control resistive-capacitive net- 
work, as well as the R-C network which 
precedes the vertical oscillator. 

This R-C network is known as the 
“integrator.” A typical circuit is shown 
in Fig. 3. It has the dual function of 
filtering out the 15,750 horizontal syne 
pulses from the vertical system, as well 
as building up a charge from the in- 
coming vertical syne signals. Thvs, 
good stability in a vertical oscillator 
system depends to a considerable extent 
on the circuit values of the integrator 
network. Because a charge must be 
built up to a high enough level to over 
come the negative potential on the ver 
tical oscillator tube, the capacitors of 
the integrator network must have a 
good power factor so that leakage will 
not upset the charging level. Tube con- 
duction in the oscillator starts the re- 
trace portion of the vertical sawtooth 
developed at the output of the oscillator. 


also 


Since each field has some 262 
the half-line interval cau the 
cal oscillator to be 


> lime 
verti 
ynchronized at a 
slightly different time interval for each 
successive field. If the hold 
control is not properly, it will 
change the relationships of the free 
running frequency of the vertical oscil 
lator with re to the 
which accumulate on the 
network. Even though syn 
is not lost, line pairing will result. The 
same holds true if component 
defect contributes toward inte 
vertical stability or | if 
synchronization 
Observe the 
whether or not interlace is correct 
adjust the hold 
whether or not 
secured. 


vertical 
adjusted 


pect timing charye 
inteyrator 


hronization 


rmittent 
vertical 
creen to determine 
, and 
control to ascertain 
table 
check 


receiver 


interlace can be 
after 
ularly if 


vertical o 


Alway interlace 


servicing the partic 
the servicing 
cillator and 
lace is not good, additional 
be done, to prevent callback 

Interlace may occasionally be 


involved the 


output section If inter 


work must 
lo t for 
a fraction of a second because of the 
transmitter. If interlace is lost, 
proper interlace only occur 
three or four seconds, the fault 
ably in the receiver and not the 
This can be 
eral other stations and checking 
vree of interlace. 

The stability of the vertical oscillator 
(and thus the interlace) is also affected 
by loading effects in the plate 
A change of height may affect 
on the oscillator, so it j neces 
sary to readjust the hold control when 
the height control is varied. Since the 


and 
once every 

prob 
tation 
verified by tuning to sev- 
the de 


circult. 
the load 
often 
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Fig. 
height control may also affect linearity, 
it is usually necessary to readjust the 
linearity control as well. When proper 
linearity or synchronization cannot be 
obtained for the height adjust- 
ment, recheck the component values of 
resistors and capacitors in both the 
integrator network as well as the other 
associated with the vertical 

Since values are 
do not use convenient meth- 
leakaye 


proper 


circuits 
oscillator capacitor 
critical, the 
od of checking their 
with the R 1 megohm It has 
two drawbacks. It not 
apply a working voltage to the capaci- 
tor, and it will not an off- 
value capacitor. Use a capacitor 
checker which can subject the unit to 
the werking voltages while the capaci- 
tance and leakage (power factor) 
read, 

The vertical output amplifier circuit 
also affects the loading on the vertical 
oscillator. Since the vertical oscillator 
is adjusted while the set is in operation, 
its final stability also depends on the 
load imposed by the vertical output 
circuit. A change in the characteristics 
of the vertical output tube alters the 
load on the oscillator and can affect its 
stability. The same holds true for a 
change in any of the resistors or capac- 
itors in the vertical output amplifier. 
Any change in resistance which can 
cause an increase in current flow 
through the vertical output amplifier 
will increase the load on the oscillator 
and affect its performance. Thus, 
symptoms of vertical instability or loss 
of interlace call for a thorough check 
of the voltages on the vertical output 
amplifier as well as the oscillator. Try 
a new tube and make a check for off- 
value resistors and capacitors. If all 
such components check all right, test 
the vertical output amplifier trans- 
former as well as the vertical deflection 
coils. This includes the damping resis- 
tors placed across the vertical deflection 
coils. 
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1—Wedge shows loss of interlace. 


Fig. 

Another source of trouble is the 
coupling capacitor between the oscil- 
lator and the vertical output amplifier. 
Leakage here will seriously affeet 
linearity and will usually cause foldover 
along the bottom of the picture. A 
leaky coupling capacitor will cause the 
grid of the vertical output tube to 
come positive and thus consume power. 
The increased current flow through the 
vertical output tube will cause the tube 
to be short-lived and the load on the 
vertical oscillator is increased. Instabil- 
ity occurs, but this can usually be cor- 
rected within the range of the vertical 
hold control, though interlace is usually 
lost. 


be- 


Commercial circuits 
Two primary types of vertical oscil- 
lators are the blocking oscillator and 


Fig. 3—Integrator network in vertical 


2—L 


ines are properly interlaced. 


the multivibrator. When the bloc! 
oscillator is used (Fig. 3) troub! 
occur because of a_ defective 
former. Shorted turns in eithe 
primary or the secondary will ca 
of synchronization to a point wher: 
vertical hold control can no longer 
pensate for the change in circuit a 
acteristics. In such the tran 
former should be replaced, though on 
occasion changing the resistance in the 
hold control circuit can restore nor 
operation. While this can be 
temporary measure, a new transfo1 
should be installed as soon ; 
If the transformer has developed 
shorted turns, it will get worse in 
The conventional multivibrato: 
of vertical oscillator is shown in Fi 
As with the blocking 
integrator network is 
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Fig. ‘ntti in vertical oscillator circuit of Emerson 120182-D. 


this circuit the vertical hold control is 
in the grid circuit of the second tube. 
The grid leak for the first tube of the 
oscillator consists of the series resistors 
which are part of the integrator net- 
work, plus the 22,000-ohm resistor to 
ground. 

Since the two tubes are coupled by 
the common cathode, any defect in the 
cathode resistor or its bypass capacitor 
can change the frequency of the oscil- 
lator or caus» it to stop oscillating. 

This vertical oscillator is used in the 
Westinghouse chassis V-2247-1 tele- 
vision receivers and has several unusual 
features. One arrangement which dif- 
fers from the conventional circuit is the 
height control. Normally the height 
control varies the anode voltage of the 
oscillator and thus the amplitude of the 
sawtooth formed as shown in Fig. 3. 
With the oscillator of Fig. 4, however, 
the height control consists of a poten- 
tiometer which selects the amount of 
drive signal applied to the vertical out- 
put tube. 

Another unusual feature here is that 
the retrace blanking circuit is attached 
to the anode of the second oscillator 
tube. Normally the retrace blanking 
circuit is connected to the plate of the 
vertical output amplifier. In this cir- 
cuit, defects in the brillancy control 
system or in the associated retrace 
blanking circuit can affect the load on 
the vertical oscillator and cause syne 
instability. For this reason the series 
capacitors and resistors, as well as the 
shunt 3,300-ohm_ resistor should be 
checked. 

The cathode bypass capacitor in the 
vertical output amplifier of Fig. 4 has 
a value of 150 uf; such a large capaci- 
tance is necessary to bypass the 60-cycle 
sweep rate adequately. If this capacitor 
is defective, it can affect oscillator 
stability because of the change in load 
which results. If it decreases in value, 
or is replaced by one with a lower ca- 
pacitance than the original, inadequate 
height will result. If the vertical 
height control is then adjusted to ex- 
pand the picture vertically, it will load 
the vertical oscillator unduly and result 
in general sync instability. Therefore 
the vertical output amplifier must op- 
erate at peak efficiency so that the oscil- 
lator will not be overloaded. 

Another type of multivibrator used 
in vertical oscillator circuits is shown 
in Fig. 5. This circuit uses the vertical 
output amplifier as part of the multi- 
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vibrator circuit. Thus, the first tube 
(% of 12AU7) is the first tube section 
of the multivibrator and its output is 
coupled to the grid of the 6K6. The 
plate of the 6K6 vertical output tube is 
connected to the primary of the vertical 
output transformer, but a feedback net- 
work is also applied from the plate of 
the output tube to the grid of the 
12AU7. This is the feedback network 
which sustains oscillations. The R-C 
constants of the networks between 
plates and grids are designed to reduce 
the effects of noise on oscillator 
ity. 


stabil- 


Servicing procedures are similar to 
those detailed for other circuits. 
When instability occurs, tubes should 
be checked first and replaced if weak. 
Voltages and component part values 
should be also checked and replaced if 
off-value. Service notes for receivers 
also should be checked as well as the 
supplements thereto for any modifica- 
tions of the circuit recommended by the 
manufacturer. In the circuits shown 
for Fig. 5, for instance, the resistor in 
series with the hold control was orig- 
inally 820,000 ohms. In later produe- 
tions this was changed to 1 megohm so 


that the hold control establishes syne 
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near the center portion of it 
The 1,500-ohm resi 
the linearity control was originally 470 
ohms in the earlier models. Late models 
incorporate the 6-ohm re 
shown between the reen grid 
plate of the 6K6 Thi 
parasitic oscillations and 
tendency of 
noise in the 
occasional 
caused by 


range 


series with 
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Test equipment 
Besides standard eq 
the oscilloscope and 
meter, a linearity pattern generator 1s 
This unit is essential to 
correct for poor linearity in the absence 
of a station pattern The 
generator can be one producing 
and horizontal bars, or 
in the photograph at the this 
article. Poor vertical linearity in in- 
dicated here where the dot structure at 
the bottom is more closely spaced than 
at the top defocusing at the 
sides is When the 
used, the 
ascertained 


such as 
vacuum-tube volt- 


lipment 


also useful 
linearity 
vertical 
the dots shown 
head of 


Some 
also indicated 

pattern generator 1 
interlace cannot be 
because transmitted sync is not present. 
After linearity adjustments are 
interlace be checked by 
a station. 

In some receivers (such as the Ray- 
theon models C-2401A and C-2402A 
series) a printed circuit is used for the 
integrator In such an instance the 
resistors can be checked, but the 
itors will have to be checked 
being able to disconnect one 
will be difficult to measure the 
tance values 
equipment When 
a new integrator printed-« 
should be 


linearity 
lack of 


made, 


can turning to 


capac- 
without 
end. It 
capac) 
accurately without special 
doubt, 
ircuit strip 
inserted ENI 


there is any 
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TELEVISION ... it’s a cinch 


From the original “La Télévision 
..» Mais c'est trés simple!" Trans 
lated from the French by Fred 
Shunaman. All North American 
rights reserved. No extract may 
be printed without the permission 
of RADIO-ELECTRONICS and the 


author. 




















By E. AISBERG 


Twelfth conversation, second half: More 


r.f. problems, from the ground up; 


contrast controls, mixer methods. 


Witt—There’s something new and different in your dia- 
gram. Usually all the lines in a schematic come together 
in neat right angles. But here you have a spray of lines 
coming from a single point on the chassis. Why? 

KEN—You'll see more of that kind of hookup. It simply 
means that all the negative, or ground, connections are 
brought together at a single point on the chassis or ground 
bus. The old radio stunt of bringing ground leads to the 
most convenient point on the chassis is a sure way of pro 
ducing oscillation (or sometimes heavy degeneration) when 
the frequencies begin to get high! 

WiLL—I see that the screen and plate are bypassed by 
capacitors that lead to the ground point on the chassis, and 
the cathode is bypassed by another capacitor across the 
cathode resistor. But aren’t we trying to bypass plate and 
screen back to the cathode? 

KEN-—-You’re right. Decoupling might be a little bet 
if the capacitors from the screen and the lower end of 
plate coil were brought direct to the cathode. But it’ 
easier to wire up a set with all these leads coming back to 
a common chassis peint for each stage, and there doesn't 
seem to be much difference in practical results. 

WiLL—-Are all televisers wired this way? I’ve seen plenty 
of TV schematics, but I don’t remember ever seeing one that 
looked like this 

KEN--Once you understand the principle, it isn’t ne 
essary to show it in the diagram. For example, this draw 
ing is in standard schematic style. 

WILL—- Yes, this looks normal. Here’s the good old 
ductively coupled circuit with tuned primary and secondary 
This kind of a circuit should help to bring up your se! 
tivity quite a bit 

KEN—Poor Will! You still insist on thinking and talking 
like a good broadcast technician Sut comparing TV to 
broadeast radio is like comparing radio to electric power 
circuits! You’ve got to change your whole outlook on life 
“Bringing up the selectivity,” as you put it so innocently, 
would be a calamity! And the worst of it is, increasing the 
number of tuned circuits does lead just toward that calam- 
ity. For example, look at this selectivity curve of one tuned 
circuit, then of two and of three in cascade. Every time 
you add another stage you narrow the passband, and our 
video signals have less and less chance to get by! 

WiLL—But they do get by! You’re holding out on m« 
you have a cure for this trouble. What is it? 

KEN—It’s simple! You just tune each circuit to a slightly 
different frequency! 

Wru——What? Do you mean you intentionally misalign 
the circuits—throw your i.f. amplifier out of adjustment? 

KEN—Exactly. By selecting the frequencies of the var 
jous tuned circuits properly, you can get an over-all selec- 
tivity curve that approaches the ideal shape very closely. Of 
course, you pay for it in reduced gain—we still haven’t 
found any way of getting something for nothing. 

Witt—This curve of yours reminds me of the way we 
used to play camel when we were small kids. We'd get in 
a row and cover ourselves with a blanket. Our “camel” did 
have too many humps—I never saw anything just like it 
till you drew this flock of curves. 

KEN—It’s nice to know that a few of the experiences of 
your misspent youth are helping your understanding today! 
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Sensitivity and contrast 


Wi11—This may sound a little dopey—but is the gain 
of these TV amplifiers fixed, or do you have a gain con- 
trol of some kind? I don’t remember ever seeing any such 
controls—but I don’t exactly know the meanings of all 
the terms on the screwdriver adjustments. 

KEN—There is an adjustment all right, and it’s right 
out on the panel—with a knob—where you can see it. It 
varies the gain the same way as gain controls work in 
radio—occasionally by varying the voltage on the screen 
grids, but mostly by varying the cathode bias. 

WiLL—And just what does a TV gain control do? Let’s 
see—it would vary ... Oh, of course! It’s the brightness 
control! You said it was on the front panel... 

KEN Sut I didn’t say it was the brightness control! The 
brightness is controlled by varying the picture tube’s ca- 
thode bias, but we’ll talk about that later. The gain con- 
trol varies the amount of video modulation applied to the 
control element (grid or cathode) of that tube. When the 
video signals are weak... 

WILL—. . . the brightness of the spot varies very little 


KEN—... and when the signals are strong, the spot goes 
through the whole gamut of brightness from dead black to 
intense white. 

WILL—So—in the first case—you have a gray picture. 
In the second you have a picture with sharp blacks and 
whites. It’s just like printing a photo negative on a soft 
type and then on a contrast type of photographic printing 
paper. 

KEN—Exactly! And you have named the gain control 
without realizing it! It’s the one you call “contrast” of 
course. 

WILL—I guessed it! Now, does it control the r.f. tubes 
or the i.f. tubes? 

KEN—It has been used on both—and even on the mixer 
tube—-but now it generally controls the cathode bias of 
the video tubes, and the i.f. and r.f. stages have automatic 
gain control. 


One or two tubes 


WiILL—You spoke of a mixer tube. I notice that TV cir- 
cuits generally show an oscillator and a mixer, instead of 
the one converter tube we always have in radio. Why? 

KEN—There are several advantages. You would get very 
much less gain with a converter tube at TV frequencies 
than on the broadcast band. It’s better to use a pentode 
with a lot of gain and have a separate local oscillator. But 
both the converter tube and the pentode mixer have a bad 
fault—noise. The more elements you have in a tube, the 
noisier it is. So the majority of front ends now have a 
triode mixer and a triode oscillator—usually in the same 
tube—preceded by a cascode r.f. stage. 


Sound without picture and picture without sound 


WiLL—But I see only one output lead here. We know 
there are two i.f.’s, sound and pix. Do they both go through 
the same i.f. amplifier? 

KEN—In most cases, yes. That’s what happens in all 
sets that use the intercarrier system. The split-sound re- 
ceiver does have a separate sound i.f. amplifier, and another 
little coil tuned to the sound i.f. is placed in the output 
circuit of the tuner-converter to pick off the sound inter- 
mediate frequency. Perhaps I should have said “take off” 
the sound, because the coil is called a sound take-off. We’ll 
draw it in dotted lines. Then there are a few sets that have 
one or two composite i.f. stages like an intercarrier re- 
ceiver, then send the sound i.f. to a separate amplifier. 

WiLt—This begins to get complicated. Suppose we lay 
off for another day or so, till I get time to digest this. 

(TO BE CONTINUED) 
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COLOR TV CIRCULTS 


Part I!'—Demoadulators and matrix 


The 


tem 


HE color 
control circuits were covered in 
our previous article. We stated 
that the color burst signal and oscil 
control circuits synchronize the 
with the station, and 
the color oscillator applies two signals 
Ww)’ out of phase to the demodulators. 
We also stated that the oscillator and 
control circuits were required in a color 
receiver regardless of the type of pic 
ture tube. The demodulators and matrix 
circuits fall into the same general cate 
yory in that these circuits may be found 
in a color receiver using either the dot 
type of RCA or CBS, or the strip type 
(Lawrence) picture tube. However, due 
to the circuit simplifications 
using the Lawrence tube we will deal 
only with the demodulators and matrix 
circuits for the RCA or CBS dot type 
picture tube and cover the circuitry 
for the Lawrence strip type tube in a 
later article 
The oscillator buffer amplifier shown 
in Fig. 1 receives the signal from the 
oscillator, amplifies this signal 
and, due to quadrature transformer Tl 
in the plate circuit, applies two signals 
90° out of phase—to the demodu 
lators. The quadrature transformer has 
a tuned primary and tuned secondary. 
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1—Oscillator buffer amplifier. 


2—Diagram shows demodulation 
-right I-Q, at left, B-Y R-Y. 
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By KEN KLEIDON and PHIL STEINBERG* 


When both primary and secondary are 
tuned to resonance the secondary output 
is 90° out of phase with respect to that 
of the primary. Therefore, the two 
signals applied to the demodulators 
will be 90° out of phase. Various meth- 
ods may be employed in color receivers 
to couple the two oscillator signals to 
the demodulators, but in all methods 
there will be a 90° phase difference 
between the two signals. (The two os 
cillator signals are required for demod- 
ulation color information 
is contained in two signals modulated 
“)° out of phase at the transmitter.) 
The two basic systems of demodula- 
tion in color receivers are the I-Q, 
and the B-Y R-Y or color-differ- 
ence demodulation. One difference be- 
tween the two systems involves the 
difference in phase between the two 
oscillator output signals and the in- 
coming color-burst signal, the other 
concerns the color-signal frequency 
bandpass. The phase difference be- 
tween the two systems is shown in 
Fig. 2. The I-Q system is merely 
rotated 33° with respect to the R—Y 
B-Y system. This rotation changes 
the relative amplitude of the two sig- 
nals. However the total signal 
consisting of the vector sum of either 
the R-—Y and B-—Y signals or the I 
plus the Q signal remains the same. Be- 
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cause of this the original red, blue, and 
green signals which were transmitted 
may be reconstructed by use of the 
proper matrix circuit. 
tween the two 


The relation be 
systems are embodied 
in the following two matrix equations: 

1 R Y 0.95I 

2. B ¥ 1.10] 

The first equation states that an 
R-Y signal may be obtained by 
adding 95% of the output from an I 
demodulator and 63% of the 
from a Q demodulator. The second 
equation states that a B—Y signal may 
be obtained by adding a negative 110% 
of an I demodulator output (180° out 
of phase with a positive Q signal) and 
170% of the Q demodulator output. 

The I and Q system has the advantage 
of providing extended color frequency 
response up to 1.2 mec, whereas the 
R-Y B-Y_ system is _ limited to 
600 ke. However, the I-Q system re- 
quires a greater number of stages and 
may prove difficult to service due to its 
complexity. This article will deal only 
with R-Y B-Y_ demodulato: 
tem. We will cover the I-Q 
in our next article. 

As shown in Fig. 3, the color signal 
from the bandpass amplifier is applied 
to each demodulator control grid; 
the two signals from the color 
lator, which are 90 


0.63Q 
1.70Q 


output 


system 
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oscil 


out of phase, are 
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Fig. 3—Diagram shows signals fed to demodulator to obtain R-Y B—Y output. 
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applied to the suppressor grids. The 
R — Y and B — Y signals are obtained 
at the output. 

A demodulator is similar in operation 
to the first detector in a superhetero- 
dyne radio receiver. The _ local-oscil- 
lator signal is beat or heterodyned 
with the incoming r.f. signal and the 
difference frequency is selected in the 
output. 

Consider the color signal equivalent 
to the incoming r.f. signal, the color 
oscillator signal equivalent to the local 
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“ FREQ. 


Fig. 4—Response of low-pass filters. 





oscillator, and the R — Y and B - Y 
signals equivalent to the video infor- 
mation amplitude-modulating a differ- 
ence or intermediate frequency. Since 
the oscillator (3.58 mc) signal is exactly 
at the same frequency as the color sub- 
carrier signal the difference or i.f. will 
be zero. Therefore, the two original 
video color-difference signals are re- 
covered directly at a phase difference 
set by the reference 3.58 mc to the de- 
modulator suppressors. This phase dif- 
ference between the two signals is 90 
if the quadrature transformer—or other 
phase-shifting circuit—is tuned prop- 
erly. 

A low-pass filter consisting of L1- 
C1-C2 and L2-C3-C4 is placed in the 
plate circuit of the demodulators to 
prevent noise or any of the 3.58-mc 
oscillator and color subcarrier signal 
from appearing in the output and caus- 
ing interference. The response of the 
low-pass filters is shown in Fig. 4. 

Color-balance control R1 in the cath- 
ode circuit of the demodulators, is also 
shown in Fig. 3. This control compen- 
sates for the difference in gain of the 
two demodulator tubes and the differ- 
ent amplitudes of the R —- Y and B - Y 
signals. The R-—Y signal is_ trans- 
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mitted at 1.78 times the amplitude of 
B — Y signal, and therefore the design 
of the demodulators must provide for 
greater amplification for the B ¥ 
signal. The color balance control is 
adjusted for equal amplitudes of the 
signals in the output of the demodu- 
lators. 

The demodulated color signals R- Y 
and B—Y may be passed through an 
inverter stage to provide the proper 
phase relationships for application to 
the matrix circuits. As in any phase 
inverter, there is a 180° phase differ- 
ence between the cathode and plate, 
and therefore negative and positive 
R-Y and B-Y color signals are 
available for matrixing (Fig. 3). In 
some sets—by proper phasing of the 
3.58-me reference signal from the color 
oscillator—minus R-—Y or minus B- 
Y signals are obtained directly from 
the demodulators, which are then des- 
ignated as a minus R— Y demodulator 
or a minus B—Y demodulator. 

A matrix circuit simply mixes two 
signals together to obtain a desired 
result. Fig. 5 shows the Y or lumin- 
ance signal developed across R1 and 
R3, while the R-—Y signal from the 
R-—Y demodulator and inverter is de- 
veloped across R2 and R38. Since both 
signals are developed acress R3 the 
Y signal is canceled, leaving only the 
red signal. A plus Y and a negative Y 
signal result in zero Y signal, and the 
red signal, identical to the red signal 
from the red camera tube at the station, 
is obtained. The values of R1 and R2 
are critical, and are therefore 5% in 
tolerance. The resistance ratios are 
predetermined from the color equations 
and signal levels available, as the 
proper amplitude of the plus Y signal 
must be developed across R3 to cancel 
the negative Y signal. 

From the color equations, it can be 
shown that G Y 0.508 (R — Y) 
~0.187 (B-Y). This relationship is 
used in the green-signal matrix circuit, 
as shown in Fig. 5. Minus R Y 
minus B-—Y signals are fed to the 
green-matrix resistors from their re 
spective inverters. By attenuating the 
signals in accordance with the equa- 
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Fig. 5—Diagram shows two matrix systems—either can produce the green signal. 
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tion, the G Y signal is formed across 
R4, which when added to the plus Y 
signal fed-in from the monochrome 
channel, gives G - Y + Y G. 

Another matrix system that may be 
used employs the equation, G 1L.7Y - 
0.5R — 0.17B. 

This matrix operates by taking the 
indicated proportions of the final red 
and blue color signals (not R Y and 
B - Y) and adding 1.7 times the plus 
Y signal to give the green signal, as 
shown in Fig. 5 (broken lines) 

The red, green, and blue signals from 
the output of the matrix circuit are 
equivalent to the signals from the color 
camera and are amplified and applied 
to the picture tube. 

Other methods of matrixing may be 
employed in color receivers. However, 
the same principles apply. Vacuum 
tubes may be used in place of resistors 

even the picture tube may be used. 
A three-gun color picture tube is shown 
in Fig. 6. Signals R Y, G Y, and 
B - Y are applied to the red, green, 
and blue cathodes, respectively. A neg- 
ative Y signal is applied to the control 
grids which are tied together. Apply 
ing a negative Y signal to the grid is 
equivalent to applying a positive Y 
signal to the cathode. The G Y signal 
is obtained, as before, by matrixing a 
ratio approximately —51 R Y witt 

19% B Y. The signals then add in 
the picture tube giving R—Y + Y R, 
B-Y+ Y BandG-—Y + Y G. 

In trouble-shooting a color-difference 
demodulation type of receiver, the face 
of the picture tube will 
the quickest isolation of trouble if 
red or blue detail is ing while a 
normal-looking black-and-white picture 
is obtained for 
sion, the R y 
causing the loss 


usually give 
miss 
monochrome transmis 
demodulator may be 
of red detail while the 
B — Y demodulator may be at fault fo: 
lack of blue detail. If it is ible 
to secure proper colors by replacing the 
demodulator it may be 
a matrix 
This may be 
measurements 

We cannot 
that before checking the color circuits, 
reception should be first 
black-and-white transmission 
circuits common to the black 
and color channels eliminated 

The next deal with the 
I-Q system and with video output cir 
cuits. END 
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Fig. 6—A 3-gun color picture tube. 
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Tracking Down HORIZONTAL INSTABILITY 


By CYRUS GLICKSTEIN 
PART I1—Tr 


Clie SVN 
N signal tracing, the manufacturer’s 
service data is 
as the technician’s test equipment. 
Compare the waveforms on the scope 
with those shown by the manufacturer. 
to look for are: 

1. Full-amplitude syn 
the video level in the video system out- 
put (video detector 
(Fig. l-a) If the 
pressed at any 


almost as important 


Important points 


pul $e8 above 


and amplifier) 


syne pulses are com- 
check point in this part 


. |l-a—Normal signal in video output. 


Fig. 1-b—Defective video signal. The 
syne pulses are extremely compressed. 


Fig. 2—Signal with 60-cycle hum pickup. 


Fig. 3-a—A normal sync waveform. 


Techni-talk 
Fig. 3-b—Syne pulse output showing 
some video information remaining. 
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pul Coe 


probable points of troubte 


of the (Fig. 1-b) check 
for the cause in the preceding stage. 

2. Sixty-cycle hum pickup in the 
signal This will look on the scope 
like Fig. 2. Check for hum on the scope 
baseline that the baseline is 
straight) before connecting the leads to 
the TV receiver. When making wave- 
form checks, the scope leads, including 
lead, must be connected 
properly; a defective connection 
result in a distorted waveform 

3. Ripple in the B plus line: If hum 
is visible in the signal, find out if it 
originates in the B supply. Only a 
small amount should be visible in the 
B plus line. A large ripple indicates a 
defect in the low-voltage supply 

4. Correct syne-circuit operation: 
The output from the syne section should 
consist of well-clipped syne pulses (Fig. 
i-a). Syne-section output that con- 
tains video information (Fig. 3-b) 
makes synchronization unstable 
5. Trouble in the video dector, video 
amplifier, syne, a.f.c., and horizontal 
oscillator stages: These can be spotted 
by a lower-than-normal amplitude or a 
distorted waveform. 

When servicing new or unfamiliar 
models, it is worth while to check the 
manufacturer’s field service modifica- 
tions, to find out whether the fault may 
be common in a given model. When 
manufacturers receive reports of recur- 
rent troubles in a new model, they usu- 
ally recommend circuit modifications to 
eliminate the fault. In that 
have developed horizontal instability 
because of initial design values, the 
common field modifications in- 
clude: Additional filtering across the 
a.g.c. line to reduce ripple; change of 
resistor values in the a.g.c. voltage 
divider to increase a.g.c. output voltage; 
change of capacitor type in the hori- 
zontal lock circuit (to a silver mica or 
a zero temperature coefficient ceramic) ; 
change of component values in the video 
amplifier, syne circuit, horizontal a.f.c., 
or horizontal sweep circuit; and miscel- 
laneous changes, such as relocation of 
parts, change in lead dress. 


video system 


(see 


the ground 


may 


receivers 


most 


Causes of instability 

The following list of some common 
causes of horizontal instability is based 
on various manufacturers’ field service 


reports. 
do not 
models. 


The suggested modifications 
necessarily hold true for all 


Video section 
1. Distortion, horizontal 
tearing in 
erratic 


bending, or 
strong signal areas; 
horizontal hold: Weak or 
gassy r.f. or video i.f. tube; insuffi- 
cient a.g.c. voltage. 

Unstable horizontal or vertical sync: 


6CB6 
great enough linear amplif 
range. This results in limiting, 
compressed syne signals, and 
vertical or horizontal syne 
tion. The most critical stage in thi 
respect is the last video i.f. stage 
Try several tubes Unsatisfactor 
tubes should not be discarded, 
they are usable in the r.f. or 

i.f. stages 

Horizontal jitter and smear cau 
by overload: Adjust a.g.c 
connect network to 
tenna terminals to reduce sign: 
put; change value of load re 
of first video amplifier from 
ohms to 3,300 (1 watt) and ec: 
bypass capacitor of 
amplifier from 390 to 180 auf 
Picture pulling due to hum picku 
in a.g.c. 
If a.g.c. tube change does not elimi 
nate pulling, place 0.5-uf 
capacitor (if keyed 
4 »f) from a.g.c. bus to ground 


Some tubes do not have 


poor 


opera 


contre 


attenuator 
] 


second 


bus or a.g.c amplifier tubs 
] 
paper 


a.g.c. is used, 


Sync section 

1. Bend at top of picture at low 
trast levels: Check value of 
load resistor in = syne 
clipper stage; replace if resistor ha 
increased in value. 

2. Hook at top of picture Change 
O1-uf coupling capacitor to grid of 
first syne clipper to .05 or 0.1 uf 
Horizontal bend: Leakage between 
filament and_ other 
12AU7 syne separator tube. 


separator 


elements in 


Horizontal a.f.c. circuit 

1. Horizontal jitter or touchy syne: 
Defective horizontal frequency coil; 
leaky .05-uf feedback coupling ca- 
pacitor from one side of width coil 
to phase detector; change of value 
or defect in components. 


Horizontal! sweep section 

1. Horizontal pulling to the left, top 
of picture only: Improper adjust- 
ment of horizontal hold or defective 
horizontal output tube. 
Picture jumps, tears horizontally to 
the right: Defective horizontal out- 
put tube; defective 0.5-uf capacitor 
from damper tube to horizontal de 
flection coils. 
Unstable syne: Check horizontal 
oscillator and syne amplifier tubes; 
check horizontal oscillator 
voltage. 
Instability oscillation in the 
horizontal circuit: Insert 
parasitic resistor in grid circuit of 
horizontal output tube. 
Horizontal syne instability and dark 
irregular patches on picture:  Fail- 
ure of capacitor across width coil in 
output circuit (2,000-volt rating). 
Internal arcing is difficult to detect. 
Replace mica with ceramic capacitor 
Intermittent horizontal hold: Check 
hold control, it may be worn. END 


plate 


and 
sweep 
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ANTENNA REPAIRS 


By I. J. SOBEL 


HERE is one link in the television 
receiver system about which very 
little has been written from the 
point of view of maintenance and 
repair—the antenna. TV antennas ex- 
posed to the elements for 3 months or 
more frequently develop difficulties 
that require a special trouble-shooting 
procedure. This is just as important as 
correct servicing of the chassis itself. 


Symptoms of antenna trouble 

Picture defects are often misinter- 
preted as receiver difficulties when in 
reality the trouble is in the antenna 
system. For example, if several chan- 
nels are received perfectly while others 
are badly smeared, the tendency is to 
suspect the front end of the receiver. 
But the trouble in such cases may often 
be tracked down to a break in one side 
of the transmission line. Reflections 
from the break produce strong stand- 
ing waves in the transmission line at 
the frequencies of the poorly received 
channels. In trouble-shooting such a 
job a simple d.c. continuity check of 
the transmission line can save a lot of 
time wasted on the chassis. 

Any reception difficulties involving 
variation from channel to channel 
should immediately throw suspicion on 
the antenna system. To determine 
definitely whether the trouble lies in 
the antenna or in the receiver, connect 
another receiver—known to be in good 
condition—to the same antenna leads. 
Several service organizations keep 
portable receivers for this purpose. 
Such receivers may also be used as 
temporary replacements for customers’ 
sets which have to be held in the shop. 

Another test to isolate antenna sys- 
tem difficulties is to use a substitute 
roof antenna—a simple folded dipole, 
made of 300-ohm ribbon and cut to 
the wavelength of the troublesome 
channel. 


Troubles in the antenna 

Three main categories cover antenna 
troubles: First, we have poor or inter- 
mittent electrical connections to the 
dipole (stacked arrays have more con- 
nections and therefore bear more care- 
ful checking). Second, bent-or broken 
active or parasitic elements may change 
the vertical and azimuth pickup pat- 
terns and cause weak signal pickup, 
ghosts, and a lowering of the signal-to- 
noise ratio. Third, changes in physical 
orientation may create symptoms sim- 
ilar to those associated with broken 
elements. 
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To replace the transmission line con- 
nections to the antenna terminal block, 
remove the antenna and mast from 
the mounting bracket and lay it down 
on a flat surface. Place the reflector 
on the ground or roof, and hold the 
mast firmly between the legs, with the 
mast base on the ground. 

(If the antenna has forward-point- 
ing elements as in double vees and 
some conicals, it may be better to 
remove or loosen the elements so the 
boom rests solidly on the roof or other 
flat surface. Some antennas would be 
damaged if bent as in Fig. 1.—Editor) 

Using a No. 21 high-speed bit, cut 
a hole in each half of the terminal 
block which holds the active antenna 
rods in place (Fig. 1). Tap the holes 
with a 10-24 tap (Fig. 2). Then solder 
the newly cut and stripped lead-in 
wires to closed lugs, and connect the 
lugs to the antenna terminals with new 
10-24 bolts. File clean any rust de- 
posits around the holes and complete 
the job by taping the connections. 

Bent parasitic elements can often be 
straightened by merely applying a little 
controlled pressure with the bare hands. 
Rods that have been snapped off due 
to wind or ice should be replaced with 
new elements. 

A shift of antenna orientation is not 
too likely to occur, but it does happen 
with strong winds or poor installations. 
The pickup patterns of most broad- 
band antennas have sharply defined 
lobes on some channels. This can cause 
an antenna which has been rotated only 
a few degrees to have very inferior 
pickup on one or two channels, although 
it operates very well on all others. 
The condition can be corrected by 
watching the receiver in operation on 
the offending channel, and turning the 
antenna mast in the mounting bracket 
until the strongest ghost-free reception 
is obtained. If the location is in a 
weak signal area a_ signal-strength 
meter may be needed to find the best 
orientation. 


Transmissicn line troubles 

Unstable input to the TV receiver, 
and poor reception on one or more 
channels, are the most common symp- 
toms of transmission line trouble. They 
are both tackled by making a d.c. con- 
tinuity check. 

Remove the antenna leads from the 
receiver antenna terminals and connect 
the ohmmeter, set on low ohms, across 
the leads. If the antenna is of the 
folded dipole type a reading should ap- 
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Fig. 1—Drilling in terminal block. 


pear. (This reading should be about 
five ohms for a moderately long run.) 
If the antenna is of the simple dipole 
type a shorting clip must first be con 
nected across the antenna rods 
times a resistor of 100,000 ohms or so 
is installed permanently across the ter- 
minals of a simple dipole antenna dur 
ing the original installation to 
a return path for just 
tinuity check. This sy 
proof, however, 
the transmission 


Some 


create 
uch a 
tem 1s not 


con 
fool 
break in 
introduce a 
istance which 
will not be detected with the ohmmeter 
100,000 ohm For 
transmission line which 
erles resistance of 2,000 
ohms—a value which might result from 
dust and settling into the break 
and furnishing a poor conducting path 
the broken end 
show up when measured in 
100,000 ohms. 

If no reading is obtained when checl 
ing with the ohmmeter, the break may 
be located by 
shorts across the transmission 
various points. This is best 
plished by carefully skinning the line 
and connecting a clip lead across the 
bare wires. Insert the temporary shorts 
at points on the line progressively closer 
to the until the 
shows continuity. It is then 
that the break exists betweer 
of continuity and the 
immediately before. 

After the break is located a decision 
must be made as to just how much of 
the line to replace. In making this 
decision it is important to keep the 
number of splices to a minimum. It is 
better to replace a few more feet than 
to make an additional 

The following method of 
ribbon line, which minimizes impe 
dance discontinuities and the attendant 
reflections and standing waves, j 
ommended: 


because a 
line 
moderately high series re 


can 
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ple, a 
produces a 
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Fig. 2—Tapping the drilled hole. 


1. Cut and skin the polyethelene 
insulation, leaving the edge wires bare. 

2. Twist the wires so they protrude 
sideways, as shown in Fig. 3. 

%. Solder the two twisted wires 
(rapidly so as not to melt the insula- 
tion). Cut off the excess wire, leaving 
about “% inch projecting on each side. 
Fold the wires back against the body 
of the line, in opposite directions from 
each other 

1. Tape securely for mechanical 
strength and weather protection. Install 
stand-off insulators on each side of the 
splice to take up mechanical strain. 

Careful examination of the trans- 
line at critical points will in- 
where the insulation is badly 
worn and where a new break is likely 
to occur. When the transmission lead 
passes obstructions such as TV antenna 
masts, beams, concrete ledges, window 
frames, ete., it should be taped for ad 
ditional protection. Where the line 
makes sharp bends, it should be given 
plenty of slack. This is especially im- 
portant near the antenna mast where 
slack is needed for antenna sway under 
strong winds. 

A frequent cause of trouble is poor 
contact between the transmission line 
terminals and the antenna. In _ the 
course of checking the antenna instal- 
lation it is a good idea to clean the 
contacts—soldering if necessary. This 
done, cover the connections with a 
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Antenna with part 
of reflector missing. 


plastic spray. In some areas where the 
soot in the air is found to be corrosive, 
the transmission line should be periodi- 
cally wiped clean, 


Mast work 


Mechanical damage to the mast and 
mounting bracket is obvious on sight. 
The mast will probably be very rusty 
if it has been up any length of time. 
Rust is hardly a basis for replacement, 
however, because a new antenna 
look about the same after 
up several months in rainy weather. 
The antenna installation must be 
tested mechanically, by shaking it so 
as to simulate the effect of wind. While 
this is done the transmission line should 
be watched to see if it gets taut when 
the mast sways. Any movement of the 
bracket indicates that the masonry 
bolts need replacing. This should be 
done by drilling entirely new holes and 
inserting new bolts. Old holes have 
weak sides and are generally enlarged 
so that new bolts in the old holes will 
fare no better than the old bolts. In 
the case of chimney mounts, renewal 
is almost always in order since the 
comparatively thin material from 
which they are made rusts out easily. 
Special tools and methods 

During the course of several years’ 
work in the field, I have devised certain 
tools which are especially adapted for 
simplifying the antenna repair job. 

The first of these is a hundred-foot 
reel of heavy-duty rubber-covered a.c. 
wire for feeding a.c. power to the roof 
for soldering and drilling, for a roof- 
to-set telephone circuit, and for hoist- 
ing a tool box or parts to the roof. 

Take a large empty reel, such as the 
one used for 1,000-foot Belden wire 
spools and cut a hole in its side for a 


will 
it has been 


Fig. 4—Mounting 

a.c. cable on dis- 

carded reel makes 

a neat convenient 
tool. 


female a.c. rubber receptacle to fit 
snugly. Connect the inside end of the 
spool’s wire to this receptacle and hook 
up the free end to a male plug and a 
parallel female 
in Fig. 4. 

The second “gadget” is a small bat 
tery box for supplying power to carbon 
telephones. A metal box 2 x 3 x 4 inches 
can be used. Mount a 4%-volt A bat- 


receptacle, as shown 





45V BATT. 











Fig. 5—Carbon-telephone battery box. 


tery in the box with an open circuit 
phone jacks and female receptacle on 
opposite sides. The proper fittings are 
then mounted on the telephone hand 
sets, as shown in Fig. 5. 

The service technician will find that 
the procedures outlined can save time 
and effort, and will create customer 
confidence and good will. END 
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TV 
SERVICE 
CLINIC 


ynducted by 


JERRY KASS 


EW defects in a TV receiver can 
be spotted as quickly as hum. 
Despite this, pin-pointing the 
faulty component or circuit is 
very 
hum is not 


often time-consuming. Because 
usually analyzed 


check 


most 
technicians 
after another at random—a great deal 
of effort is wasted. Fortunately, hum 
originating in different circuits has 
varying characteristics. In this discus- 
sion we will assume a TV receiver with 
power 


service one ceireutt 


the usual full-wave 
supply 
Hum is the 


eycle 


60-cycle 


effect of either the 60- 
supply or the 120-cycle 
low-voltage supply. Its effects appear on 
the screen by way of the deflection cir 
cuits, picture circuits, or both. When 
hum affects the raster, either as a hori 
zontal bar (variation in brightness) o1 
as a ripple along the will 
imilarly affect the picture. However, 
it can appear in the picture without 
affecting the raster 
The first step in 
source of hum Is 


heater 


edges, it 


pin-pointing the 
to determine whether 
120 cycles. If there is one 
cycle of variation in brightne 
curvature o1 


it is 60 oF 
ss o1 edge 
a combination of both, it 
60-cycle hum invariably 

heater-to-cathode 


indicates 
caused = by leakage 
This effect can usually be obtained by 
connecting a resistor (100,000 ohms or 
larger) between the cathode of a tube 
and the ungrounded side of its filament 
supply 

I'wo cycles of variation in brightness 
or edge curvature or a combination of 
both indicates 120-cycle hum 
iably caused by a defective component, 


InvVat 


most often a capacitor, in the low-volt- 
age power supply circuit. 


120-cycle hum 

The most common cause of 120-cycle 
hum isan open filter capacitor in the 
$} plus or B minus supply, creating high 
120-cycle fluctuations. If this occurs 
directly at the main power-supply filter, 
video and audio circuits could be af- 
fected. If it oceurs only at one of the 
many B-supply paths, the ripple effect 
may be limited to some particular cir- 
cuit. 


66 


Fig. 1—Picture with 120-cycle hum. 


If hum is caused by a defect in the 
B supply to the video amplifier, two 
hum will appear on the 
they will appear on the raster, with or 
without a picture. See Fig. 1. If the 
hum is caused by a defect in the B 
supply to the r.f. or if. amplifiers, the 
bars will disappear when the last video 
i.f. amplifier tube is removed from its 
socket. 

When the raster displays a 2-cycle 
change in width or height, appearing 
as modulation along the sides or top and 
bottom, it indicates the trouble lies in 
the B supply to the horizontal or 
vertical (rare) amplifiers. This affects 
the raster, and will with o1 
without the picture. 

Two cycles of horizontal S-shape 
variation—in the picture only—indi- 
cates trouble with the horizontal sync 
phasing. If the trouble is caused by the 
B supply to the horizontal a.f.c. or 
syne circuits, no bars will appear since 
hum will not usually reach the picture- 
tube grid. If hum is anywhere in the 
signal path, bars also will appear. 
(Fig. 1) 

The best check for 120-cycle hum is 
to connect an _ electrolytic capacitor 
across each of the suspected capacitors 
and which one of them clears 
up the trouble. 


bars screen; 


appear 


observe 


60-cycle hum 
Although 
around § the 


field 


and 


there is a 
power 


60-cycle 
transformer 


6AC7 


© 


— 
(500) 
sat 


Fig. 3—Video amplifier of the 21F1 chassis. 


ponent values may 


ee 
Fig. 2—A 60-cycle hum 
between syne take-off and 


originating 
C-R_ tube, 


rectifier tube, it rarely causes any 
trouble. Virtually all 60-cycle hum can 
be traced to heater-cathode leakage ir 
some tube where the 60-cycle current 
flows through the cathode resistor and 
modulates the signal. The _ greatest 
danger lies in high-impedance cathode 
circuits discriminators or sec- 
ond detectors. Thus, a tube with a 
slight heater-to-cathode leakage and 
causing hum may often be exchanged 
with a good tube from a low-impedanes 
circuit. This will eliminate the hum, 
and the rejected tube will give no 
difficulty in many positions in the aver- 
age TV receiver. 

When one hum bar appears, remove 
the last if. amplifier tube. If the bar 
remains, it indicates a heater-cathode 
leakage in the video amplifier (Fig. 2). 
Since the video amplifier can pass a 60- 
cycle signal, heater-cathode leakage of 
any tube in the video amplifier will pro- 
duce a hum bar regardless of whether 
or not the picture appears. 

If the hum bar disappears when the 
last if. amplifier tube is removed, it 
indicates the faulty tube is in the if. 
amplifier or front end (r.f. amplifier, 
oscillator, or mixer). 

Since the tuner and i.f. amplifier 
respond only to r.f. and i.f. signals, 60 
cycle heater-to-cathode leakage cannot 
pass through to the video amplifier ur 
a signal which it can modulate is 
present. 

A quick over-all check for heate: 


such as 


less 
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Some com- 


vary with different production runs. 
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NEW 1995 


+ h Pesce 
Hira Engineering Fez} Ures 


Hew PEAK -10-PEAK 
VTIVM CIRCUIT 


New 6AL5 full wave recti 
fer in AC input circ uit per 
mits full scale peak-to peak 
measurements. Seven 
ranges — upper limits 4000 
volts peak-to-peak Just 
the thing you TV service 
men have needed in mak 
ing TV circuit voltage 
checks. Precision resistor 
voltage divider limits AC 
RMS level to 150 volta 
Prevents overloading the 
rectifier— extends upper 
limit AC RMS ranges to 
1500 volts— further pro 
tects meter and circ uitry 
against AC flash-over or 
arcing. Another definite 
example of continuing 
Heathkit design leadership 
in the kit instrument field. 


New PRINTE 
y tremendove ith- 


: new Jched meta 


e man 


a 
stabilization, eign. 
me ae 
pee kit instru 
’ 


the adv 











New 3" 
UTILITY SCOPE 
READABILITY PANELS ar: 


The new 3° oa r | color 
Heath ural” for the well rounded line 
New 1955 Heath- 


New STYLING 
F ” ews COLOR 


Scope is a “‘nat- 


kits feature com- 
plete panel rede- 
sign. Sharp white 
lettering apphed to 
the beautiful char- 
oal gray panels 
provide a new high 
in readability 
Lettering 18 easy- 
to-read open style 
nd panel calibra- 
ms are vividly 
clear against the ; 
pleasing soft gray background. New knobs 
of exclusive Heathkit design 


of Heathkit instruments. Small 
in size, 1134" deep, 6'y" wide, 
9's” high, yet big in perform- 
ance Just think of the value 
an Oscilloscope for $29.50. 
Brilliant intensity, sharp foe- 
using, wide positioning range. 
An ideal portable Scope for the 
TV serviceman —a second shop 
scope—modulation monitor 
for you hams (deflection plate 
terminals in rear of cabinet 
Performance to spare for all 
general scope applicatior 
on following page 


See specifications 


at hkit 
ea- 


He 
Scope 
| 


n 
»¢ marge 

large nae high a nee 

and ¢ pe per for 

kit Sco 


ng y prove 
tremend 


t Heathkit ap 
mel 


new im 
pearance 


atrumer! 
combina 
definit 
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Aeathlet 


ELECTRONIC 


SWITCH 
KIT 


nn 


I'he basic function of the Heathkit 
Electronic Switch Kit is to permit 
simultaneous oscilloscope observa 
tion of two separate traces which 
can be either separated or super- 
imposed for individual study. This 
is accomplished through the use of 
two individually controlled inputs 
working through amplifier, multi- 
vibrator, and blocking stages. The 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope 
ness would be 
waveform 
stages of 


as it appears at both the 


in amplifier 
APPLICATIONS 
An Electronix 
the over-all 
It can be 
crossover 


input 


Switch has many 
operating versatility of 
used to check amplifier 
networks — phase 
waveform study, etc. The 

wave generator over the range 
necessary wave form response 
an additional instrument 
new fields of oscilloscope 
the ements & Switch Kit 
MaRS Semaine 


A typical example of usefal- 
simultaneous observation of 


a signal or 


input 
s, por 
“ot trol 


mey 
que 
m nne 


Mand oe 


MODEL §-2 


‘23° 


and output 


of switching frequencies, 
information 


Heathhit \ 
VOLTAGE CALIBRATOR I 


KIT 


MODEL VC-2 


sq}>° 


Shpg. Wt. 4 Ibs 


Another useful oscilloscope 
accessory particularly in circuit develop- 
ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak-to-peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basis between the amplitude of an un- 
known wave shape and a known output of 
the voltage calibrator. Peak-to-peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculations 


FEATURES 

To off-set line voltage supply irregularities, 
the instrument features a voltage regulator 
tube. A convenient “‘signal’’ position on the 
panel switch by-passes the calibrator com- 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 
test leads 

RANGES: 

With the Heathkit Volt- 
age Calibrator it is pos- 
alble to measure all types 
of complex waveforms 
within a voltage range of 
.01 to 100 volts peak-to- 
peak. Build this instru- 
ment in a few hours and 
enjoy the added benefits 
offered only through com- 
bination use of test equip- 
ment. 


applications to increase 
your oscilloscope 
distortion 
inverter circuits —to 
instrument can also be 


audio 
measure phase shift 
conveniently used as 


special 
a square 
often providing the 


without incurring the expense of 


Ownership of this instrument will reveal many entirely 
application and will quickly justify the 


modest cost of 


AWeathhit 


LOW CAPACITY 
PROBE KIT 


No. 342 


$350 
* 
Shpg. Wt. 1 Ib 


An oscilloscope accessory, the 342 Low 
Capacity Probe permits observation of 
complex T'V waveforms without dis 
tortion. An adjustable trimmer pro 
vides proper matching to any conven 
tional scope input circuit 
high frequency, high impedance, or 
broad bandwidth circuits. The 

ition ratio can be 


Excellent for 


attenu 
varied to meet in 
dividual requirements 


Aeathhit 
. PE DEMODULATOR 
ROBE KIT 


No. 337-C 


; $350 
~~ e 
Shpg. Wt. 1 Ib 


Extend the usefulness of your oscil 
loscope by observing modulation 
envelopes of RF or IF carriers 
found in TV and radio receivers 
The Heathkit Demodulator Probe 
will be helpful in alignment work, 
as a gain analyzer and a signal 
tracer. Easy construction with the 
new modern printed circuit board 
Voltage limits are 30 volts KMS 

and 506 volts DLC 


HEATH company 


ENTON HARBOR 20 


MICHIGAN 


TELEVISION 


cathode leakage would consist of short- 
ing the cathodes of suspected tubes to 
ground temporarily; the hum will di 
appear when the faulty tube has 
located. 


been 


A frequent hum problem is 60-cycl« 
pulling of the picture without any hum 
bars on the screen. In such a situation, 
the trouble is probably in the 
separator or the horizontal a.f.c. ci 
or oscillator. Heater-to-cathode 
in these tubes causes changes in 
phasing which results in picture | 
ing. This effect will be present only 
with the signal, and can be checked by 
removing the picture (short the antenna 
terminals). 

When the 
both 60-cycle 
pulling, the 
heate 


screen shows evidence 
hum and 60-cy« 
indication is that 
to-cathode leakage is not it 
deflection circuits but in the video 
path, prior to the sync take-off 

When pinning the 
the video amplifier, include ir 
checking the video detector, d. 
storer, the picture tube itself, and 
circuit that would respond 
signals. Removing the la 
amplifier tube provides a check 

R tube. 
little has been 
vertical circuits. 
vertical scanning 
the same, the usual 
these circuits is to distort the 
into extreme nonlinearity that « 
be corrected by ordinary linearity 
jJustments. 


bars 


trouble down te 


other 
cycle 


Very 
in the 
and 


said about 
Since the 
frequencies : 
effect of hun 


Picture cutoff 


| have im my shop an 
21F1. When no 


have a good raster, 


Adm ral 
signal is coming 
but when I tu 
a station, the picture goes dead the 
tubes check O.K. and all the resistance: 
values seem to check. I have 
when the picture goes off 
much negative bias in the 


noticed that 
there g tor 
video an} 
fier. Any information you could give 
would be de eply 
Franklin, N.Y. 


Your trouble is due to 
the video amplifier. This 
especially noticeable with strong sig 
nals which drive the video amplifier to 
cutoff. This set has direct coupling be 
tween the video amplifier and C-R tuly 
With the video amplifier cut off, B plu 
applied to the cathode of the picture 
tube will increase, making the grid 
voltage more negative with respect t 
cathode and driving the picture tube t 
cutoff, 

Also since the gated a.g.c. tube is 
dependent upon voltage from the video 
amplifier for its operation, video ampli 
fier blocking prevents a.g.c. voltage 
from being developed and the systen 
remains blocked. 

To correct this condition, the manu- 
facturer suggests the following changes 
in the B plus circuit (see Fig. 3): Re 
move resistor R336 (4,000 ohms), 
isolating the brightness circuit from 
the plate supply of the video amplifier; 


appreciated, V 


blocking it 
condition 
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NEW Aeathhct 
vision ser 
E First color tele ut Ath nec- 


” P pacilioscove gensitivily 


5” PUSH-PULL a 


OSCILLOSCOPE KIT J 


sdawidth 
PRINTED CIRCUIT 


pat 


The new 1955 Heathkit Model 0-10 is the first truly color television kit oscilloscope with 

necessary high sensitivity and bandwidth. Outstanding instrument appearance is the 

result of new modern styling and color harmony. The flest kit construct od oscilloscope 

to offer a labor-saving printed circuit board. New sweep generator with frequency range 

five times greater than previous models. Additional major improvements are a new high 

voltage power supply, improved vertical and horizontal electronic positioning control 

action, extreme horizontal amplifier sensitivity for trace magnification over three times 

CRT face width 

NEW SWEEP GENERATOR: The first sweep generator outside of expensive Labor- 

atory units to go above 100 KC. Yet this new Heathkit has five times the frequency range with stable, 

locked-in traces. Complete range 10 cycles to 500,000 cycles. The generator has such excellent synchro- 

nization characteristics, that the results closely approximate a triggered sweep and under most ees 

conditions, the trace is locked to a multiple of syne frequency throughout the entire control range oy Peeongiye a 2 —— 

Sweep multi-vibrator is direct coupled pentrode-triode and frequency determining capacitors are not tioning ‘without Bee MODEL O-10 
part of multivibrator circuit. or overshoot 


New electronic position- 


Simplified, stand 


ardized construc 
tion technique of SENSITIVITY AND BANDWIDTH: (Operating characteristics 0 


vertical and hori the newly designed vertical amplifier provide a high degree of 
zontal amplifier tivity (25 millivolts per inch) and excellent bandwidth characteristic 
construction made 5 cycles to 5 MC (down only 5 db). Only the new Heathkit Oseillo- 
ASegeadnd 14 one scope has the necessary sensitivity for full 5 megacycle bandwidth for 
printed circuit color servicing. Uniformly high level operation with a high degree of 
board stability is assured through the use of new printed circuit board con- Shpg 
struction. Printed circuits reduce the assembly time, error possibility, 
and provide rigid mounting for all components 
New horizontal amplifier provides trace width three times th 
diameter of the CR tube. This new amplifier together with Dé 
of trace for observation of small transients and step portions of 
OTHER OUTSTANDING FEATURES: Ketrace amplifier—Z 
calibrating source with calibrated grid—all plastic molded condensers { 
Clean, open under " elimination—voltage regulated power supply —new wiring harness for nea 
chassis construction cabinet styling and color harmony, Combinations of design and performance 
and wiring. Possible new Heathkit 0-10 Oscilloscope 
only through use of . 
eee ee . . = a aL Se ee Se ee 
Ness an simplifies 


printed circuit NEW 


a New oaehbut 
" Aeathhit 5” PRINTED CIRCUIT 


<- ; 
3” PRINTED CIRCUIT | OSCILLOSCOPE KIT « 
OSCILLOSCOPE KIT | MODEL OM-1 


9%” 5 Shpg. Wt. 
| $ 24 Ibs. 
MODEL OL-1 * 
Printed circult board construction 
| $ tj 5 Shpg. Wt. | for accurate ¢ rouble: free yo mbl , 
? 15 Ibs. 
- * 5 Twin triode Heath sweep gener- 


ator 15-100,000 cycle range 


Wt. 27 Ibs 





6) ip” 


| By popular request we are again 

New easy-to-build printed circuit board offering a 5” full sized general purpose 

with high insulation factor Oscilloscope using a 5BPI CRT, All « 
| servicemen, students, experimenters 

features printed circuit board constru f 

wiring time. Also features the new Heathkit 

| with the charcoal gray panel and white letter 


New compact utility Scope—light- New Heathkit instrument styling 

weight— portable for service work charcoal gray panel with high reada- 
bility white lettering 

Deflection plate terminals—tideal for 

ham transmitter modulation monitor- New Heath twin triode sweep gener- 


ing ator 15-100,000 cycle sweep SWEEP GENERATOR: Sweep 


triode circuit 15-100,000 cycles u 

as well as internal sweep and external « 

cycle line sweep. Easy positive synehre 
Heavy duty power supply using 

assures adequate accelerating pot 

tion plate direct terminal connect 

in transmitter modulation checking 
Good performance, simplified operat 


| characteristics of this new mode! Heathkit 


Here is the newest addition to the line of Heathkit Oscilloscopes. Just the instrument you 
servicemen, hams, students, and experimenters have been asking for. A general purpose 
low priced utility scope to be used in everyday work. Through the use of a 3° 3GP1 CRT 
it has been possible to reduce the cabinet size and weight so that the instrument is a com- 
pact portable unit especially useful for TV servicemen to carry on home service calls and 
as an extra shop utility scope. At this low price every ham can afford an oscilloscope for 
transmitter modulation monitoring. Convenient slide switch controlled terminals at rear 
of scope cabinet 


PRINTED CIRCUIT: This new Heathkit uses a prefabricated printed circuit board to 
standardize amplifier and sweep generator assembly. Cuts building time in half, eliminates 
major portion of wiring, and Juplication of engineering pilot model Con- 


densers, resistors, and tube sockets are mounted directly on the board and soldered in place. ) 


insures exact 


DESIGN FEATURES: (‘athode follower input circuits in both vertical and horizontal 
amplifier—electronic positioning control for wide range of vertical or horizontal spot 


deflection— Heath twin triode sweep generator —provisions for external and internal syne A : i com @ | al 
—external and internal sweep—60 cycle line sweep—Chicago power transformer—4 
section electrolytic filter condenser—plastic molded bypass and coupling condensers. 


Tube lineup 4—12AU7 horizontal and vertical amplifiers, 12AX7 sweep generator, 6X4 
le wegeh ene, rectifier iV 2 high ania rectific 3 aGPI CRT. Cabinet at 11384" dow x 64" B E N T O N H A R B Oo R 2 0 ’ 
MICHIGAN 


wide x 9',” high. A terrific instrument value at $29.50 
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connect a 7,500-ohm, 5-watt resistor 
across R319; connect together the po 
tive terminals of filter capacitors 
C307A and C307B (20 uf each) ; change 
resistor R324 in the video amplifier-to 
picture tube circuit from 180,000 ohn 
to 560,000 ohms. 


No raster 
I have a Sentinel model 
had an intermittent raster 


time. It has nou gone off 


F . 
‘ 4 , . - hut the sound is ne ral har 
The new Heathkit Multimeter is a vO oonet —_ _ a on -d , 
must to complete the instrument 5 tn), ave all tubes without success. What 
On 


lineup of any well equipped service " . ° ?T »] 
shop. Here is an instrument packed I check for next Pr. M., Bloor 
with every desirable service om. : Ind. 
many of which are not found in other ; 3 VY Ci 
Sdebiienctems. Al of the maemmemens mnevet [his trouble is most likely cau 
ranges you need or want. High sensi TK . tb a defective component in the hori 
tivity 20,000 ohme volt De »,000 t ‘ j 
Rae " sweep circuit. First check the o 
" ay ’ Itauvre ‘ ) 
we ADVANTAGES on tube scree " voltage for a po 
Complete portability through freedom aXe circuit. Also check the drive 
from AC line power operation provides service AG P 
ranges of direct current measurements from 150 os MODEL MM.-1 7 } | I al 
microamps up to LS amperes can be safely operated a net check the horizontal 


in RF fields without impairing accuracy of measure wy in the horizontal oscillator cir 
ment . 


hk RANGES 


Full scale AC and DC voltage range ire 0 -1.5, 5, 50, 150, 500 
1500 and 5,000 volts. Direct « 


capacitor for a possible short 


a possible open circuit. The 
coupling capacitor feeding th 


he « / a f "’ 
irrent ranges are 150 microamps tube grid is a frequent cause of 
! 150 and 500 milliamperes and 15 amperes. Resistances are t might be well worth while 
measured from 2 ohms to 20 megohmes in 3 ranges and db range 


from — 10 to +65 db ng it. 

tk CONSTRUCTION Next check the _ horizont 
The Heathkit MM.1 feature " ingue 
mounting assembly procedure. With this method of assembly horted winding When defec 
the precemon remstors are wired to the rings and range switch before actual mounting o 


switch to the instrument panel. This procedure affords the advantage of simpler construct 
yet complete accesmbility of precision re 


i resistor ring switch transforme! rol open ol 


ae transformer will seriously di 
istors in event replacement is ever required. Ohm awtooth wave. Thi 
emence of replacement and only standard commercially } 

ivailable types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All checked by observing th 
batteries and necessary test leads are furnished with the kit across the linearity coil. A 


er cou ee eo we SF A A TE SES LINER 4 tran 


cal he 
meter batteries were selected for conv 


former will cause the wave 
Aeathhit Heathkit RESISTANCE a eee 
HANDITESTER KIT® susstitUuTION BOX KIT 


| Neck shadow 
MODEL RS-1 ifter converting @ Video 


MODEL M-1 4 46 standard R'TMA 1 watt $550 receive? I ran into shadou 
~ 


resistor values between 15 . ‘ : 
4 50 ohms and 10 megohms with edges of the prieture that co / 
. | an accuracy of 10°% are at eliminated. I have good vert 
your fingertips in the Model 


horizontal sweep voltages The 
Shpg. Wt. 3 Ibs i RS-1 Resistance Substitu- , 


” / ? ( wk CO ; 
tion Box kit. This sturdy agunet a) d the focus coil are b 


and attractive accessory erly adjusted on the 4 AP4 
: ne yt eo kit { will easily prove its worth tube. L. K., Chicago, Ill. 
fodel l andi many times over as a time 1. : 
tester readily fulfills sclibtadehs, iliac: aneaneal The condition you describe, 
major requirements for Saving cevice a ore ‘ - . " 
' ompact port ible volt-ohm milliam today Shpg wt hadow, can be caused by a nun el 
meter. The small size of the smooth gleam 2 Ibs things. Since you have checked 
ing molded bekelite ens arena me i. |--—— —— trap and focus coil adjustment 
pocket, toolbox or glove compartment of 74 fi be necessary to locate the d 
your car. Always the Sanditester’ fas cathhet CONDENSER yoke very carefully. Move th 
those simple repair jobs ’ yn 4 y Alt ea) ‘ ) ic 
. SUBSTITUTION BOX KIT far forward along the neck of 
RANGES ‘ , T 
MODEL as is physically possible. This is es} 


Despite ita compact size, the Handitester 
18 standard RTMA  ¢%_y cially important in connection with tl 


is packed with every desmrable feature re 
quired in an instrument of this type. At 
or DC voltage ranges, full scale, 10, 30, 
100, 1.000 and 5,000 volts. 2 convenient 


values are available 


oO M fd to .22 
a pg Oftentimes the. rubber bumpers or 
trite f 


position . . 
100,000 ohn DC milliammeter ranges switch set in the panel the front of the yoke holding bracket, or 
{ onhmea ’ , re 


0 10 milliamperes and 0 100 milliamperes | of an attractive bake the difference between the yoke flare 


larger tubes. 


ohmmeter ranges 03,000 ohms and 0 


CONSTRUCTION lite case allows quick changes and that of the tube forces the yoke too 


without touching the test 
r 
The instrument uses a 400 microampere 


leads. Invest a few minutes 50 far back along the neck of the 1De 
$5 ps If this is the trouble, it will be nece 

Shpg. Wt sary to obtain a better fitting yvok« 

2 Ibs This is not unusual since neck contours 


meter movement which is shunted with of your time now and save 


resistors to provide a uniform 1 milli hours of work later on 
ampere load in both AC and DC ranges 

his design allows the use of but 1 set of 

1 precision divider resistors . , * jaar : : 
on both AC and DC and pro of various cathode-ray tubes may ca 
vides a simplicity of switch ’ ; as much as 4 inch diffe rence in 
ing. A amall hearing aid type bs BES sa ; 
ohms ad just control provides forward moveme nt of the yoke ? 


the necessary zero adjust AT a EM . ' f 

function on the ohmmeter : interterence 

range. The AC rectifier circuit  « '@) m 2) @ | al y f . : ~ 
uses a high quality Bradley We are having considerable trouble 


Roshup. Necsnery tert. teow BENTON HARBOR 20 S| on channel 9 which is 40 miles from us 
and battery are included in A local FM station, WKJF, is located 


the price of this popular kit MICHIGAN 


approximately 3 miles from us and 
ah. e e 
Sey ee , + causes a great deal of interference. We 
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VACUUM TUBE 


VOLTMETER KIT 


PRINTED CIRCUIT DESIGN 





(Lee 


Chare. 

en 
wie high reas 
sore ettering 
net acne Rray sy 
Ibdy,tY Cabi 
“ght indicated Pilot 


' 

printed fet 

ard for by n 

RoNstrUCclh” of 

‘qupl ogni ni 
aevelo? 

Lab 


model 


Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru 
ment field. A new printed circuit VTVM. New peak-to-peak circuit —new styling and new panel desig 

A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con- 
struction error 


CIRCUIT: 

A 6AL5 tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with 

upper limits of 4000 volts P—P. Just the ticket for you TV servicemen. Voltage divider in the 6ALS5 input 
circuit limits apphed AC input to a safe level. This circuitry and the isolation of 
the meter in the cathode of the 12AU7 bridge circuit affords a high degree of 
protection to the sensitive 200 microampere meter 


RANGES: 

Seven voltage ranges. 1.5, 5 
and 1.500 volts DC and 
peak ranges 4, 14, 40, 140, 400, 1400, 4000 
Ohmmeter ranges X1, X10, X100, X1000 
X1OK, X1OOK, XI meg. Additional feature 
are a db seale, a center scale zero position, and 
a polarity reversal switch 


IMPORTANT FEATURES: 

High impedance 11 megohm input—transformer op 

precision resistors, 6AL5 and 12AU7 tube 

fier— individual AC and DC calibrations 

zero adjust control action | 

placement of pilot light 
new knobs — 


Full wave rectifier 
in AC input circuit 
Read peak-to-peak 
and RMS volts with 
upper limit of 4000 
P— P and 1500 volts 
RMS. Voltage di- 
vider input circult 


15, 50, 150, 500 we 
C RMS. Peak-to- CaF ia) 
yer PAM eh 


dol “ 
re = oft-on raved 
ou rpormeiuct 


now 


’ 


(ne 
aclet 


ae le 


The first kit instru cpnern pcp dope 
ment to offer a la 
bor-saving, error- 
free printed circutt 
board. Your instru 
ment an exact wir 
ing replica of Engi 
neering develop- 
ment model 


new positive contact 
test leads included 

The new V-7 also sets the pace as a kit instrumer 
Smart, good-looking charcoal gray panel and 
cabinet. High readatnlity panel with sharply 
calibrations. The pleasing, eye catching, modert 
harmonious balance with the outstanding cireuit de 
ments. Easily the best buy in kit instrument 


AWeathhkit AC VACUUM TUBE 


VOLTMETER 
KIT 


MODEL AV-2 





eS ee 4 


AWeathkit 30,000 VOLTS DC 
PROBE KIT 


Measure up to 30,000 volta D¢ 
Heathkit VT'VM and the 336 high it 
Probe. Precision resistor provides 
cation factor of 100. Can be used witt 
any 11 megohm input VI'VM. Housed 
in a Polystyrene two color sleek plastic pg 
probe body for safety of operation 4 iT 


AWeathhit PEAK-TO-PEAK 


I 
\ 
\ 
\ 


with the 


No. 336 
$450 


wt 


multipl 


Shpg. Wt. 
5 Ibs. 


$9950 


Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VT!'VM 
Ten full scale RMS ranges are .01, .03, .1, 
3, 1, 3, 10, 30, 100, and 300 volts. Fre 
quency response is substantially flat from 
10 cycles per second te 50 KC with input 
impedance of 1 megohm at 1 KC. Will 
accurately measure as low as 1 millivolt 
at high impedance. Total db range is — 52 
db to +52 db. An excellent kit for measur 
ing the output of phono cartridges and the gain of amplifier stages. Use it also 
to check power supply ripple, as a sehsitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 
Simpson meter and precision resistors 


Weathhit 
AUDIO WATTMETER KIT 


Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter 
Built-in non-inductive load resistors provide impedances 
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to 
250 KC. Full scale power ranges are 0.5 MW, 0-50 MW, 
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate 
continuously at 25 watts and has a duty cycle of 3 minutes 
at 50 watts. Total db range in five positions is —50 db to 
+48 db, using the standard 1 milliwatt 600 ohma 


MODEL AW-1 


$29°° 


Shpg. Wt. 6 Ibs. 
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PROBE KIT 


Peak-to-peah 

80 volts at a 

than 600 volt 
directly by 
previous model 
or any VI'VM 
put 
features a 


values 
DC level of 
can now 
t38-C) Ps 
Heathkit 
with Ils 
Probe 
moder print 
board for easy assembly. Ire 


range 5 KC to Mé 


Aeathhct RF PROBE KIT 


The Heathkit RF Probe will permit 
the measurement of KF voltages up 
to 250 MC with an accuracy of 
+ 10%. The limits are 30 volts 
AC and a DC level of 500 volts 
Designed for any 11 megohm 
input VT'VM. Modern atyling 
Polystyrene aluminum 
ing, eleatenene insulation 
and printed circuit board for 
easy assembly 


not 


using 


No. 338-C 
$550 


Shpg. Wt. 2 Ibs. 


resistance 


\ 
i 
\ 


hous 


EATH company 
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TELEVISION 


- have tried various stubs and traps but 
“ oven <n they have not been of any help. What 


nw wa eee y do you suggest we do? J. M., Pittsburgh, 
se rue Cw Pa. 


» pff 
pe wna Plate 7 : ° — . ae a 
"unit *Y due sui FM station WKJF broadcasts on 93.7 
Y re, 


a } mc. The second harmonic of this would 
E L | M | NATO be Py. es be 187.4 me, which falls within the 
A . channel 9 band (186 to 192 me). Thus 
the interference is that of second har 
monic radiation of the FM station 
There is no way of separating the 
second harmonic of the FM signal from 
the fundamental of the TV signal. Both 
Here is the new 12 volt Heathkit frequencies are the s: » and a t , 
Battery Eliminator so necessary for i ri ju icles are 1e Same an a uned 
modern up-to-date operation of your circuit or trap does not distingui h one 
Service Shop. Furnishes either 6 or f ' ther. However y ‘ 
12 volt output which can be selected j rom ano ne re owe ver you can correc 
at the flick of a panel switch. Use the i the situation if the signals are coming 
HE.4 to service all of the new 12 volt ‘ 4 f liffere j , . 2 F 
car radios in addition to the conven ( 4 rom MT rent directions. ry using a 
tional 6 volt models fitout vauialy yg ; highly directional antenna such as the 
jg, et S r . . 
RANGES: * Volt one: Clthe pe 7 Yagi. If the interference is severe it 
r 
This new Battery Eliminator pro . ah? e TYelelaan i a may be necessary to use a separate 
vides two continuously variable output voltage ant tenna cut just for channel 9. Orient r 
ranges. 0-6 volta DC. at 10 amperes continu oo . . S 
ously or 15 amperes maximum intermittent . i for minimum interference. 
and 0-12 volta DLC ath amperes continuously or 7.5 amperes max- Also check with other service tec 
imum intermittent. The output voltage is clean and well filtered, . - 
as the circuit uses two 10,000 mfd condensers H niclans in your area, If this compla nt 
The continuously variable voltage output feature is of definite i ¢ — : 

2 vale y “hec the 
aid in determining the starting point of vibrators, the voltage oper- F : pre val nt, you might check with tl 
ating range of oscillator circuits, ete 5 station as to whether they may be ex 
Qreen USES . ceeding their permissible harmonic ra 

The controllable low voltage DC supply has many other applications liati 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low diation. 
voltage DDC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro-plating or as a power supply 


Avathhit 6-12 VOLT 


an 


for battery powered intercommunication systems Noise when picture appears 


te aiicmmmiicmmentieneditaananaimate accent amen eas NRE On a Motorola model VT107 the 


74 thheil sound appears after the normal warm 


up time (about 15 seconds). There is 


VIBRATOR TESTER | IMPEDANCE BRIDGE | | | * Mis! sitwor wnt hence no ranter fo 
| K5 about 45 seconds, then there ia a loud, 
KIT 


KIT a) piercing noise from the speaker and the 
MODEL VT-1 


| agi raster and picture appear. Thia condi 
1 4 ° 





tion has prevailed for two months and 
does not seem to get worse. I have re 
placed all tubes in the horizontal sweep 
and high-voltage sectiona and all volt 
ages test normal. The sawtooth volt 
age waveform appears at the grid of 
MODEL 1B-2 ye the 6BG6 prior to the noise. What can 
$59°° Shpg. Wt. I do?—R. B., Lebanon, Pa. 
e 12 Ibs. i This is caused by a defective compo 
The new Heathkit Impedance Bridge oe nent in the horizontal output or high- 


features built-in adjustable phase shift voltage system. The fact that you get 
oscillator and amplifier. This instru ie s f ue 

ment actually represents four instru- * a saw tooth voltage waveform at the 
ments in one compact unit. The Wheat- ew! grid of the 6BG6-G prior to the appear- 
stone bridge for resistance measure- } : f - : 

ments, the Capacity Comparison [aa ance of high voltage would confine the 
bridge for capacity measurements, trouble to the horizontal amplifier tube 
Maxwell bridge for low Q, and Hay ; . 7 
bridge for high Q measurements . or the transformer. The noise in the 


speaker when the high voltage appears 
DESIGN: would indicate that an arc closes a cir- 
Panel provisions for external generator 


x, 4 - tien CHL diel pe cuit to permit high voltage generation 
thik it VARIABLE VOLTAGE use. A new Oo ne ion ae 1a , pro- 


vides ten separate “units.” Ten sep- | First check the screen and cathode ca- 
ISOLATION TRANSFORMER KIT arate units switch settings and rs pacitors of the horizontal output tube 
fractions of units are read on a ape 4 . _ ? 

continuously variable calibrated Se Also check for defective capacitors in 
control. A special minimum capa- the voltage-boost circuit in the cathode 
city shielded and balanced imped- 
Rated at oo volt amperes ance matching transformer be- of the damper tube. These capacitors 
continuously and 200 volt tween the generator and bridge igi) a . . ° 

a : ‘ ; re connected to e side o D - 
amperes intermittently, The circuit is automatically switched a - ' ach side of the lin 
prinetete Genction of the Heat to provide correct load operation 4 earity-control coil 
it Isolation Transformer is to “ire T : . : 

th srator circuit. The in- s ale 2@ 7 . 

isolate the circuit being tested = — 4 % " peacieien re- rN, ; It 1s also possible that you have an 
pam ‘ty clea oe Dl — sistors and condensers in all mea*- : ae intermittent condition in the horizontal 
CaAUneC ry Motors, appihances, » . ~ 3 “ . . “: . " 
etc. It works backward too by urements circuits. output transformer. Since high voltage 
isolating such de appears only after warmup, check con- 
vices from theline f 
Many other uses, 4 tinuity quickly before the receiver has 


especially with MODEL IT-1 been on long enough to warm the trans- 
AC DC type cir 


pone eg” dig a ge 50 former. Sometimes the heat generated 
fuse the Heathkit $16 e oo . AT a faolen rola in a receiver will expand the copper 
| ona A y= Shoo. Wt h y windings of a transformer enough to 
peserdous —_ 10 ibs. BENTON HARBOR 20 close a broken connection. Also make 
ne wolinen tansstere, sure the 1B3-GT socket makes good 

MICHIGAN contact with the tube pins and does not 
have a loose connection or cold-soldered 
joint. END 


Shpg. Wt. 6 Ibs 


This time-saving | 
device will quickly 
pay for itself in your auto 
radio service shop. 6 volt vibrat 
ors can be checked instantly on 
the Good— Bad type meter scale. Operation 
requires only a variable DC voltage from 4 to 
6 volta at 4 amperes. Model BE-4 Battery 
Eliminator is recommended for this applica { 
tion 
Five test sockets provide for the testing of 
hundreds of interrupter and self-rectifier types | 
Proper starting voltage is determined easily 
and accurately. Over-all quality is then un 
mistakenly indicated on the panel mounted 
meter 


Variable output voltage be 
tween 90 and 130 volta AC 
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- ypauctor 
Aeathhet sonicomante nina 
pep OF ely on funda- 

ntire 


yu 


ERATOR 
KIT 


Here is the most radically improved Sweep Generator in the 
history of the TV service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator. 


SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, etc. 
Frequency coverage entirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level ; 
walovsremeomualie volt. oi 6 MODEL TS-3 


rt : ker 
ee ee ee MARKER: 50 
erystal controlled The same instrument incorporates a triple marker $ 
* 
S 8 





eae’ aviahi system with a crystal controlled reference. A variable 


marker — provi marker provides accurate coverage from 19 to 60 


— a Seen MC on fundamentals, and 57 to 180 MC on cali 
na € 


he wt 18 Ibs 
brated harmonics. A separate fixed crystal controlled 
4.5 MC marker can be used for checking IF, band 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 


supplied with the kit. 


POWER SUPPLY: 
Automatic am- ‘ , The transformer operated Power Supply features voltage regulation 
Stecatt. aa oscillator operation. Three sets of shielded cables are furnished with t! 
stant output ; y range is completely and smoothly controllable from zero up to a max 
voltage regu- MC, depending upon base frequency 
lated power H isaTVS aie; Heeet hi = 
supply ere 18 a HSwee Pp! a ne rator that truly no serviceman ¢ 

out for rapid, accurate, TV alignment work 

ee ee ee es eee ee 


l Aeathhit seem 


\ 
SIGNAL GENERATOR | GENERATOR 


KIT 


MODEL $G-8 ' The new Heathkit Laboratory ty pe 


Signal Generator definitely estab 


lishes a new performance standard 
$ 50 Shpg. Wt. for a kit instrument. An outstand 
a 8 Ibs ing feature involves the use of a 


panel mounted 200 microamper¢ 


meter calibrated both in microvolt MODEL LG-1 


and percent modulation, thereby 
providing a definite reference level sg 5 
for using the Signal Generator in e 
design work, gain measurement 


selectivity, frequency response Shpg. Wt. 16 Ibs 
checks, 


DESIGN: 


Additional design features are copper plated shiel 

for oscillator and buffer stages resulting in effec 
shielding. Fibre panel control shaft extensions 
ing circuits, thorough AC line filtering, caref 
the attenuator network, voltage gulated B 
selenium rectifier, et 


Frequency coverage from 150 KC to 40 Mé 
mentals in five separate ranges. Output voltage 
provisions for metered external or internal mo 


i A A A CE RRS SS Ge eee a A RE put impedance termination 50 ohms. ‘Transforme 
sower supply 


i 
rv the 6 ‘t Investigate the many dollar stretching feature 
NEW BAR GENERATOR KIT the LG-1 before investing in any generator for 


or Service wor 


The new Heathkit service type Signal Gen { 
erator, Model SG-8 incorporates many de 
sign features not usually found in this | 
instrument price range Frequenc y cover 
age is from 160 KC to 110 MC in five ranges, all on fundamentals, with 
useful calibrated harmonics up to 220 MC. ‘The RF output level is well in | 
excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator, 
and the other half as a cathode follower output which acts as a buffer be | 
tween the oscillator and external load, thereby eliminating oscillator fre- 
quency shift usually caused by external loading 
All coils are factory wound and adjusted, thereby completely eliminat | 
ing the need for individual calibration and the use of additional calibrating 
equipment. The stable, low impedance output, features step and variable 
attenuation for complete control of RF leyel. A separate 6C4 triode acts | 
as a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation 


The Heathkit BG-1 produces a series of horizonta 
bars on a TV screen. Since these bars are equally 
they will quickly indicate picture linearity of the recei 

under test without waiting for transmitted test patterns 
Panel switen vide: standby—horizontal and vertical 


1 , , ‘ , 
position } ) lator nit uses a L2AT7 twin triode for 
the RF oscillator and eo carrier frequencies. A neon 
relaxation oscillator provides low frequeney at @) aa @ | n 
MODEL f The 


or vertical linearity tests nstrument wall 

B also provide an indication of horizontal and 

G-1 vertical syne circuit stability as well as overall BENTON HARBOR 20 
picture size. Operation is simple and merely . 


Shpg. Wt. requires connection to the TV receiver antenna 


4 Ibs. terminal Transformer operated for safety MICHIGAN 


a 6 





Aeathbet 


VISUAL-AURAL 


SIGNAL-TRACER 
KIT 


vew Heathkit Visual ral Sign al Tracer fe tures 
wr by poke ah wot ¢ nnel used 
with a newly designe 
lator probe High ih 
ng from the receiver a 
channel and prob 
rat Both ing 


ectronr 


conjune 
{ 


MODEL T-3 


be 


iw 


AWeathkit CONDENSER CHECKER KIT 


Rr 


MODEL C-3 


$9 @50 
e 7 Ibs 


4 


| Weathhct"Q” METER = ‘Weathhet 


KIT | AUDIO OSCILLATOR 
KIT 


MODE M-1 | 
Ss MODEL AO-1 


5A4®? | 's2q50 


Shpg. Wt. 14 Ibs | Shpg. Wt 
10 Ibs 


| The Heath 

Oscillator 

ajpuare Wave t 
a from 20 CPS to 20k 
Phe stor controll 

t Variat 1 no more 
o | 10 volt (no load f 
There will be les ! 
from 100 CPS the 
«Le range — imped 


m itiplier cures 
supplies RF frequencies 150 Kt 


1S MC in four ranges. Calibrate 


capacity with range of 40 MMF 


Ba 
=f eration me . AT Lal company 


ices this instrument can perform 


for you BENTON HARBOR 20 
MICHIGAN 
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TELEVISION 
A SUPERUNUSUAL CASE 
By GEORGE R. ANGLADO 


Of all the TV receivers that ever 
came into our shop, never have we 
run across as unusual a problem as 
happened on a Transvision A telev r 
chassis. 

This chassis is sold as a kit, 
makes a very good set. The mar 
facturer guarantees it to perform 
put together according to instructio 
and if no tinkering is done to 
preset alignment screws. We 
seen one of these kit sets wired 
and working fine, but when our < 
tomer finished his it just wouldn’t 
work! The trouble was no syne and 
a very weak picture. 

Checking the wiring against 
schematic and parts list, we found 
customer had done a good construc 
job. All voltages measured O.K 
next step was to start replacing 
one by one until the faulty one 
found (that is, if it was a 
Starting with the tuner, we repla: 
the tubes in this section, all the 
i.f. tubes, the horizontal oscillato 
amplifier tubes, vertical oscillate 
amplifier tubes, and finally the ho 
tal phase-detector, all with no 
Also, we even tried replacing the 
voltage rectifier and the damper, 
no success. 

Finally we were down t 
tube the 6SN7 second \ 
phase inverter. When we 
out of its socket the picture 
on the screen like a poor 
a doorway out of hell. Thi 
was our culprit. All we had 
was put in a new tube. But, 
that, why did the set work 
tube out? We plugged in a new 
and—-you guessed it—the picture di 
peared again! 

Well, we were just about rea: 
give it up and write the manufac 
when we decided to try one thing 

replace every resistor and capa 
in the second syne amplifier-phasse 
verter circuit. This changed abs« 
nothing at all as far as the trouble 
concerned, and was a total waste 
time (so we thought, and so you are 
probably thinking). But ... in putting 
back the original parts, we accidenta 
soldered in a .05-uf capacitor instea 
of the .005-uf unit supplied by the 
manufacturer. (This is capacitor C in 
the schematic on page 79.) Instantly 
the picture jumped up again on the 
screen! This really had our heads spin- 
ning. We then removed the 6SN7 and 
the picture went out again! 

Brother! After that we figured it 
was time to close up shop and go into 
some kind of legitimate business, like 
politics. 

We would like to know (very, very 
much so) how the devil did the set 
play with the 6SN7 out of its socket 
that is, before the .05-uf capacitor was 
put in by mistake? Why didn’t this 
trouble happen on a previous set of 

(Continued on page 79) 
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"Ne ty ‘as 
T Char! 
UBE CHECKE Simplified 
construction 


—new harness 
type wiring 


closer oler- 
4 | ance resistors 


The Heathkit TC-2 Tube Checker was primarily de- 

signed for the convenience of radio and TV servicemen 

and will check the operating quality of tubes commonly 

encountered in this type of work. Test set-up proced- 

ure is simplified, rapid, and flexible. Panel sockets 

accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 

7 and 9 pin miniatures, 5 pin Hytron, and a blank 

socket for new tubes. Built-in neon short indicator, Ol, 
individual 3-position lever switch for each tube element, spring return Cay, 
test switch, 14 filament voltage ranges, and line-set control a compe nsate ail 
for supply voltage variations, all represent features of the TC-2. 








MODEL TC-2 





Results of tube tests are read di 
7] thhe Fa rectly from the large 4!2” Simpson 
PORTABLE 3-color meter. Checks emission 
shorted elements, open elements, 
TUBE CHECK ER KIT and continuity. Wiring procedure 
has been simplified through the us« 
The portable model is MODEL TC-2P of multi-wire - color coded cable pro 
supplied with a strikingly viding a harness type installation 
attractive two-tone cabi- $ 50 between tube sockets and_ lever 
net finished in rich ma- switches. This procedure insures 
roon proxylin impreg- e standard assembly and imparts a ‘factory built’’ appear 
nated fabric covering with Shpg. Wt. * : ance to the instrument. New Construction Manual furn 
a contrasting gray on the 15 Ibs ’ ishes detailed information regarding tube set-up procedurt 
inside of the detachable cover for testing of new or unlisted tube types. No delay nec« 
j sary for release of factory data 








: Weathhil 1V PICTURE TUBE 
AWeathhél REGULATED sat Ananeen 


POWE R The Heathkit TV Picture Tube Test Adapter 
; our with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission 


Y abavtn, etc. and determine tube quality. Con 
SUPPL KITI\ sists of standard 12-pin ‘I'V tube socket, four No. 355 
feet of cable, octal socket connector, and data e 
sheet S$ 4 5 8] shpa 
a 


$3359 =, oy DECADE RESISTANCE KIT 


MODEL DR-1  Wenty 1% resistors ar 


in 1 ohm steps to pre 


value between 1 ohm and & 
with silver plated contact 
@ reliable service. Use the 
Shpg. Wt Resistance in bridge 
4 Ibs meter multiphers, calibr 
any application requiring 


range of precision resistance 
ee Cee eee eee oe ee 


MODEL PS-2 


Here is a source of regulated D.C. voltage for circuit de- 
velopment work. Power supply voltage and current drain | 
to the circuit under test are constantly monitored by the 
4'%” panel mounted meter. Separate 6.3 volt at 4 ampere | 
A.C. filament source available. The regulated and variable 
output voltage will be constant over wide load variations, 

and hum ripple will not exceed .012% at 250 volts under a \ 
50 MA load. Completely isolated circuit, standby switch, 

and other desirable features, make the Model PS-2 ex- r 
tremely useful in a wide variety of applications. 


Bens. dprscliedp hare SCO a 


| cathheel 


The Heathkit Decade Condenser jopet DC-1 


provides a ready source of capacity 


. i vajues from 100 mmf to .111 mfd in 

Here is an Audio Generator with clusive in Ss steps of 100 mmf $16>°° 

features generally found only in the — platec contacts on husky ce * 
amic switches, assure positive con- 

most expensive instruments. Sine tact for each switch position. Preci Shpg. Wt 

wave coverage from 20 cycles to 1 sion silver mica con- 3 Ibs 

Megacycle—response flat +1 db —_ + 1% accu- 

from 20 cycles to 400 Kc—continu racy for close 

ously variable and step attenuated 

output. Because the output voltage 


is relatively constant over wide fre- 4, re) . 
quency ranges, the AG-8 is ideal for a 2 9 | 

running frequency response curves + 

in audio circuits. Once set by means Shpg. Wt. 11 Ibs. | @) m a n 


tolerance 
MODEL AG-8 j accurate 


work 


of the attenuator, this voltage may 
be relied upon for accuracy within + 1 db. Instrument features BENTON HARBOR 20, 
MICHIGAN 


low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 
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NEW Weathéct HIGH FIDELITY Pr. ates 


PREAMPLIFIER 


KIT 


Here is the exciting new Heathkit Preamplifier with all of the features Co" oct . r+ nidg 4 ‘Olern 2 

ou Audiophiles have asked for and at a down-to-earth price level z lor Chern _ any fee ar. 
Reautiful satin gold baked enamel finish, striking control knobs and “tert. 
arrangement, attractive custom appearance and entirely functional 

design quirements from Heathkit Williamson Type 


Amplifier power supply 6.3 volta AC at 1 am- M s 
DESIGN: pere, and 300 volts DC at 10 MA. Over-all ODEL WAS 


Uses three twin triode tubes in a shock modnted chassis, 2-12AX7 and dimensions 12°" wide x 5's" deep x 3°% “ high. 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors, $ y | 5 
smooth acting controls, good filtering, excellent decoupling, low hum APPLICATION: 


and noise level, and all aluminum cabinet. Special balancing control for The new Heathkit WA-P2 Preamplifier has 
absolute minimum hum level. Cathode follower, low impedance output been designed to operate with any of the 
circuit for complete installation flexibility Heathkit Williamson ‘Type Amplifiers and is 
directly interchangeable with the previous 
SPECIFICATIONS: Model WA-P1 Preamplifier unit. Order your 
Provides five switch selected inputs, 3 high level, and two low level, kit today and enjoy completely smooth con- 
each with individual level controls—4 position LP, RIAA, AES, and trol over the operation of your Hi-Fi system 
early 78 equalization switch — 4 position roll-off awitch, 8, 12, 16 with Obtain the exact tonal balance of bass and treble with the precise degree 
one flat position. Separate tone controls, bass 18 db boost and 12 db cut of equalization you want. Note that the design of the WA-P2 accommo 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re dates the newly established RIAA curve 


‘ ~dj chassis 
‘ingle % Copper places pinet 
Swit A med band | aluminutt cab 


wound colig Pe Aeathhit easy vo build 


Smo. 
AMATEUR | An wae it ae 
7 aliy, agit 
TRANSMITTER =e ees 
The Heathkit AT-1 Transmitter has H EATH K IT 


established a high reputation and 
has been enthusiastically accepted EY, F O K i T 
by hundreds of experienced oper | 
ators as well as beginners. Power in 
put up to 35 watts for the novice and 
suitable as a standby exciter for your 
higher powered rig later on 
Crymtal ; ; - , Model AT-1 can be crystal or 
exe Nation VFo °° - VC ) exc ited and operates on 80, 40, 
tered ope ration’ we 20, 15, 11 and 10 meters. The pre 





The new Heathkit VFO is . 
the perfect companion to the Seven ‘ 
Heathkit Model AT-1 ‘Trans- Wu etro8 
mitter and it has sufficient out- ¢ 

put to drive any multi-stage 

transmitter of modern design 


amplifier are switched simultaneously 


MODEL AT-1 by the rugged band switch. Meter switch 


allows a reading of the final grid and plate 
$29 50 current on the panel mounted meter. Mod 
os ulator input and VFO power sockets are pro 


Shpg. Wt. 16 Ibs. vided as well asa key jack for CW operation 


design insures operating sta 
bility. Coils are wound on MODEL VF-1 
stable, heavy duty, ceramic forms using Litz 
or double cellulose wire coated with Poly- 50 
styrene cement and baked for humidity pro o 
tection. Variable capacitor of differential e 
Other features include a crystal socket, type construction, especially designed 
standby switch, key click filter, AC line for maximum bandspread. Kit is fur 
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 nished with a carefully precalibrated scale 
milliampere power supply and 5U4 rectifier are more than adequate for which provides well over two feet of scale length. Smooth acting 
the 6AG7 oscillator multiplier and 6L6 amplifier doubler. vernier reduction drive and illuminated dial provides easy tuning 
and zero beating 
ere omy NR NS LS ST A TT Power requirements 6.3 volts AC at .45 amperes, and 250 volts 
DC at 15 mils. Just plug it into the power r ptacle provided on 
AWeathhit the rear of the AT-1 Transmitter. Seven band coverage 160 


| through 10 meters with 10 volt average RF output. Uses 6AU6 


electron coupled Clapp oscillator and OA2 voltage regulator 
The invaluable instrument for Hama, servicemen and experimenters , Aeathhit ANTENNA 


Useful in TV service work, for alignment of traps, filters, IF stages, 

peaking compensation networks, ete, Locates sputious oscillation, d IMPEDANCE METER KIT 
provides a re [ative indication of power in transmitter stages, Use it : 

for neutralization, locating parasitics, correcting TV, measuring 

CL and Q of components, and determining RF circuit resonant / b 1 Determine antenna resonance and resistance 
frequencies. The variable meter sensitivity control, headphone transmission line surge impedance, and re 
jack, 500 microampere Simpson meter, continuous frequency cover- . ceiver input impedance. Works with one 
age from 2 MC to 250 MC. Prewound coil kit and rack included, half and one-quarter wave lines, half w 


d folded dipoles, harmonic mobile a 
LOW FREQUENCY COILS: ME nn Berd 
Low frequency range extended to 355 KC by the use of two ad MODEL GD-18 


—100 microampere meter—frequency rar 


ditional coils, Complete with dial correlation curves. Set 341-A h wt 0-150 MC—impedance range 0-600 « ion 
for GD-1B and set 341 for GD-1A. Shipg. wt. 1 lb. Price $3.00 $1950 Shpg » 
7 


Shpg. Wt. 7 Ibs. 


ea pre 
ut 2 
t one, Vv 
wound coils with the oscillator and | Good mechanical and electrical reeu” 


4 Ibs. 
A TST 


Heathkit j 
ANTENNA COUPLER KIT 


For the Heathkit AT-1 Transmitter or any comparable Amateur Trans- A I K ef ©) m p © | n y 


nitter, Will handle power up to 75 watts at its 52 ohm coaxial input 
MODEL AC-1 Mat a a wide pooh of onan na impedances with its L type ti A — B iJ N T @) N H A R B '@) R 2 6] 


a 1 4 5 oO work and neon indicator. A tapped inductance provides coarse adjustme nt 
and a transmitting type variable condenser sets it “right on the nose. 
2 Will operate on the 10 through 80 meter bands. M | C WH | G A N 
Shpg. Wt. 4 Ibs. 
PRR A OCIES fs Le ERS PART 
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New LOW PRICED gis Meavy aye 


Single chasse 


HEATHKIT SINGLE UNIT *rictiog, a con 
Williamson Type #g& Fidelity 


AMPLIFIER KIT 


Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a complete Williamson Type Amplifier 
circuit. The W-4 Model has been designed for single chassis construction, and only for the new Chicago Transformer 
Company Model BO-13 “super range” high fidelity output transformer. This transformer, a new development in the Hi-Fi 
field, is being offered at substantial saving over transformers of comparable quality. It is outstanding in performance 
and on the basis of our tests, we find it 1al in every respect to transformers used in the W-2 and W-3 Heathkit series 


LOW PRICES: 


Through utilization of a single chas Itant economy obtained through elimination of duplicate sheet metal COM 
fabrication, connecting cables, plug M ind a new Chicago “super range” output transformer, a 20°) price redue- 
tion has been made possible without ng kit quality iM 


COMPONENTS: mar 4 
The new Heathkit W-4 uses the same heavy duty power transformer and choke. It has all of the features of previou , oe $39.75 


models including individual jacks and a wire wound control to balance the output tubes —plastic high quality capacitor 
and the exact circuitry previously utilized in Wilhamson Type Amplifiers. Intermodulation distortion and harmor 
distortion are both at the same low level as in the W-2 and W-3 model 


CONSTRUCTION: 


Here is the opportunity for even the economy minded Hi-Fi « st to enjoy al 


: ) lo sdvantages offered througt WA $ 9.50 
Hi-Fi reproduction of fine recorded music. Simplified step-t tep Construction Manu mmpletely eliminates necessity it p 5 


‘ 
of electror knowledge or special equipment. Assemble th Ampl na few pleasant hours 


new Meathhel 20 watt Aeathhit s\x wart 
High Fidelity AMPLIFIER KIT AMPLIFIER KIT 


In keeping with the progressive policy 
of the Heath Company, further improve- 
ment has been made in the already fam- lly i ; 
ous Heathkit High Fidelity 20 Watt ae p wan At 
Amplifier. Additional reserve power has capable of performance 
been obtained by using a heavier power only in much more exper 
transformer. A new output transformer Only 2 or 3 watts outy 
designed and manufactured especially $ a ~ be used in normal home 
for the Heath Company, now provides = and Model A-7B will he 
output impedances of 4, 8, 16 and 500 i i 
adequate for this pur} 


ohms, The harmonic distortion level will 
MODEL A-9B not exceed 1° at the rated output. MODEL A-78 SPECIFICATIONS 


50 FEATURES: ‘Two switch selected input 
os Outstanding features of the Heathkit 50 able for crystal and ceran 
ry 20 watt Amplifier include frequency ° pickups, tuner, ‘T'V audio 


response of +1 db from 20 CPS to 20 corder, and carbon type mi 

C. Separate (boost and cut) bass and Model A-7B5 features se 

hpg. Wt. K f ase 
Shpg 24 Ibs treble tone controls. Four switch selected Shpg. Wt. 10 Ibs. 
input jacks and a special hum balancing 
control. Flexibility is emphasized in the in- 
put circuits and proper equalization for all input devices is incorporated, 


BINATIONS AVAILABLE 


with ¢ re 


An outstanding value, th 


, ane 

and treble tone control pull 
balanced output stages " t im 

pedances of 4, 8, and 15 ohms, and extremely wide uency 

range +1% db from 20 CPS to 20 KC. Not just a soups ip AC 

TUBE LINEUP: DC job. Full wave rectification, transformer 

12AX7 magnetic prsnngeiies and first audio amplifier. 12AU7 two supply and good filtering, result in exceptionally low hur level 

stage amplifier with tone controls. 12AU7 voltage amplifier and phase 

splitter. Two 6L6 push-pull beam power pce pe 5U4G peo MODEL A-7C 

The Heathkit Model A-9B is excellent for custom installation and Provides a preamplifier stage and proper compensation 
is designed for outstanding service at a very reasonable cost. 


operated power 


variable reluctance cartridge and low level microphone 


to 


Aeathhit COMBINATIONS AVAILABLE: 


W-3 Amplifier Kit (Includes Main Ampli- 


Ww 1 L L ] A M Ss oO N T ¥ P iz fer with Acrosound Output Transformer, 


Power Supply and WA-P2 Preamplifier.) 
A M be L } F | E *4 K i T Shipping weight 37 Ibs 
Shipped express only $69.50 

Here is the famous kit form Williamson Type high fidelity Amplifier that has d= =W-3M Amplifer Kit (includes Mair Am- 
servedly earned highest praise from every strata of Hi-Fi musi lovers. Virtua.iy 
distortionless, clean musical reproduction, full range frequency response, and more and Power Supply.) Shipping 
than adequate power reserve weight 29 Ibs, Express only $49.75 
OUTPUT TRANSFORMERS: 
This outstanding Williamson Type Hi-Fidelity Amplifier is supplied with the famous 
Acrosound TO-300 output transformer. This quality transformer features the pop- 
ular “ultra-linear” output circuit for clean maximum power level. Separate chassis for amplifier 
and power supply. 


SPECIFICATIONS: : 


Frequency response within I db from 10 cycles to 100,000 cycles. Harmonic distortion at 5 watt 
output leas than .5°), between 20 cycles and 20,000 cycles. 1M distortion at 5 watts equivalent 
output .5°% using 60 and 3,000 cycles. Output impedances of 4, 8, or 16 ohms. Overall dimensions C fe) m Pp @ | al y 
for each unit 7° high x 5'9” wide x 11'9” long. 


CONSTRUCTION MANUAL: BENTON HARBOR 20, 


This fine kit is supplied with a completely detailed step-by-step Construction Manual and the 


only effort required is the assembly and wiring of the pre-engineered kit. Even the complete M | ¢ H | G A N 


novice can successfully construct this Amplifier and have fun building it 


i ee ee 


plhier with Acrosound Output Transformer 
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ARSE oT peg 0 A 


RECE IVER KIT 


ility Kit merchar 


‘ coverage 


ransformer operated a 
ommonty er 


si8 mour 


Ki 
KF gain control wit! 
elded turret assembly 


tor-first audi 


RECEIVER CABINETS 
impregnated fabric cover pl 
ble for BR-2 and AR-2 receiver 
panel, flocked reinforced 
tective rubber feet 





YS reetifier 
vided for the cabin ye 
optional Heathkit ¢ 
im panel 


Cabinet 91-0 
» Ib $4.50 

2 Receiver, Cabinet 91-10 
Shipping weight 5 Ibs 





AWeathhit 
BROADCAST BAND 


mint ge RECEIVER KIT 


S tube cireuit with The Model 


lator, 3 


$4.50 








operated 
through the 


dinary radio. Com 


rey ‘ t 4a 1 Slt gies 
fouble tuned he | th 


r pes ally sncrift e 
1 limiter diserimimator quality. Th receiver ire 1 transformer operated 
vity and selectivity 


ling max power supy gh g ture tubes, sharply tunes 
’ , equency band of 88 Mé IF transformer wrod type built-in antenr nd 
MODEL FM-2 to 108% N i g unit is factory assem trout bh free cal 


planetary tem. Exceptional per 

bole ' iste is eliminating tedious formance with u sally high s6 tivity, good selec 

$29°° Yrsingaer eee 1 Tage pas fee cay Phe tivity, and excellent tone quality from the 5'4° PM 
ttr ( de rule d und tuning 


chassis mounted speaker, Can be { 


MODEL BR-2 


s17*° 
e 
(Less Cabinet 


Shpg. Wt. 10 Ibs 


ed either as a re 
‘ mer. ¢ one oplifier. Uses 12BE6 mixer 
Shpg. Wt. 8 Ibs ile perate cillate ) ) mplifier, 12 AV6 detector, 12A6 


SHIP VIA 





(J Parcel Post 
(] Express 
C) Freight 


WAtwur 5-1175— 





QUANTITY 





Enclosed find check 


Please ship C.0.D 


money order for 


postage enclosed for 


pounds 


PLEASE PRINT 


LC) Best Way 





On Express orders do not include transportation charges—they will be collected b 


the express agency at time of oelivery 


MODEL NO. 














ON PARCEL POST ORDERS insure postage for weight shown. 


ORDERS FROM CANADA and 


APO's must include full remittance 
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TELEVISION 


(Continued from page 74) 
exactly the same type? And why, when 
a new .005-uf capacitor was installed, 
did the picture disappear again? 

5 _ 6SN7-GT 


2ND SYNC AMP SYNC PHASE INV 

















If you can answer these questions 
you deserve the $64! 


(Mr. Anglado’s problem was referred 
to Dave Gnessin of Transvision, Inc. 
Here, in substance, is Mr. Gnessin’s 
analysis of the problem. Have you a 
better guess? 

The .005-yf couples the 
plate of the syne amplifier to 
the grid of the syne phase inverter. All 
syne signals through it. If this 
was shorted or leaky—this 
can happen in the best of sets—it would 
put B plus on the phase-inverter grid, 
blocking that section of the tube and 
removing syne action while the tube 
was in its socket. Removing the tube 
stops the blocking action, and cuts out 
some of the syne amplification. 

Sut the Transvision model A chassis 
has an exceptionally high-gain syne 
system. There are two stages—the first 
syne amplifier and the syne limiter— 
ahead of the 6SN7 that caused the 
trouble here. Thus even with our prob- 
lem 6SN7 out of its socket, enough 
high-level syne could leak across the 
socket and wiring capacitance to trigger 
the horizontal and vertical oscillators 
for normal action. 

Now as to why the set wouldn’t work 
after the .005-uf capacitor was replaced 
with a new one—presumably good: 
The grid of the original 6SN7 may have 
been contaminated with oxide pulled 
off the cathode by the positive grid 
voltage leaking through the defective 
capacitor, or the tube may have become 
gassy from the same cause. This would 
effectively short out the entire syne 
circuit at this point if the original tube 
was put back—even with a new capaci- 
tor.—_Editor) END 


capacitor 


second 


pass 


capacitor 


| 
» | 
| | 
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ON 7 DAY 
FREE TRIAL! 


Yes, you get this big, 

new 1954 book, “150 Radio-Tele- 

vision Picture Patterns and Diagrams 
Explained”, absolutely FREE! Just off 

the press! Gives complete 11 x 22” 
Schematic Diagrams on leading models 
Radio and Television Sets. Easy-to-read, 
large 812 x 11” pages, with full instructions 
on how to read and use the diagrams. A 
“must” in every Radio and Television service 
man’s repair kit. You get this valuable book as 
a FREE Gift for asking to see Coyne’'s great 
new 6-book set, “Applied Practical Radio- 
Television”! 


At Last! Money-Making “Know-How” 
on Transistors, Color TV and Servicing 


Coyne’s great new 6-volume set gives you all the answers 
problems—dquickly! For 
you'll find 


. 
eee 


sewer, Nene 
worrartns Tw 


gov Sen artT) OTF 
(2. pereseE wormaris » overs fit? 


- 


lh 


OVER 2500 PAGES OF 
RADIO & TELEVISION FACTS 


sas 
= 


a 
? 


to servicing basic “know-how” 


that is easy to understand, everything vou 
want in volumes 1 to 5 which contain over 5000 practical 
facts and data. They cover every step from principles to 
installing, trouble-shooting and aligning all 
types of radio and TV sets. So up-to-date it 


COLOR TV and UHF, adapters, converters. 
covers latest data on TRANSISTORS. 


Extra! 802-Page Television 
Cyclopedia Included 


And then, for speedy on-the-job use, you get Volume 6 
—the famous Coyne TELEVISION CYCLOPEDIA. 
It answers today’s television problems on servicing, 
alignment, installation and others. In easy-to-find 

ABC order, cross indexed. Use this 6-Volume TV- 

RADIO LIBRARY free for 7 days; get 
Servicing Book ABSOLUTELY FREE! 


SEND NO MONEY! Just mail » | for 
6-volume set on 7 days free trial. We'll include 
book of 150 TV-Radio Patterns & Diagrams. If 
you keep the set, pay $2 in 7 days 
and $2 per month until $22.50 plus 
(Cash price $20.95) 
an return the library 


servicing, 
includes 


Also 


valuable 


postage is paid 
Or you 
expense in 7 days ‘and owe 
YOU BE THE JUDGE 
the book of TV-Radio Patterns is h 
yours FREE to keep! Offer is limited | 
Act NOW! 


at our 
nothing. 


FREE BOOK— FREE TRIAL COUPON! 


COYNE ELECTRICAL SCHOOL. Deot 
200 S. Paulina St Chicago | itt 
YES! Send 6-volume ‘Applied Practi 
days FREE TRIAL per your offar 

| Diagram Book FREE 


Either way, 


4.TI 
il Radio-Teley 
Include TV-Radic 
Name 
Address 
City 


Where Employed 


Check here if you want tibra y 
$20.95 plus COD postage or 


antee 


sent COD You 
delivery. 7-day 1 


pay postmar 


ey-back quar 


1 
| 
| 
| 
1 
| 
1 
| 
| 
= 
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ration TV 


/ Ab Sold to consumers in every 


teadin&8 TV mar ket area U ith satu 
spot announcemé its as well as neu spaper 
advertisemeé nts. These further helps _— animate i 
point of sale display..."e™ spaper mats 
envelope em losures---“ indou streamers 

















They said it couldn’t be done — never thought it possible 
— but HERE IT IS! The AR-1 and AR-2...the sharpest 
tuning AUTOMATIC ROTORS in the world. Superior 
construction and quality manufacture are featured in 
these as in the other CDR ROTORS, plus a handsome 
NEW MODERN DESIGN CABINET styled along lines 
for gracious, contemporary living. An added feature is a 
MECHANICAL BRAKE THAT IS RELEASED MAG- 
NETICALLY! Here, truly, is the ultimate in rotors — 
handsome design, accurate, pinpoint, automatic perform- 
ance easier to set and adjust — and CDR dependability! 


Model AR-2 

-.. complete, AUTOMATIC rotor with 
THRUST BEARING... and handsome 
modern design plastic cabinet, uses 4 


wire cable 


Model AR-1 


same as AR-2, without thrust 


bearing 





Model TR-2 
Theheavy-dutyrotorwith 
plastic cabinet featuring 
“Compass Control”, il 
luminated “perfect pat- 


tern” dial, uses 8 wire 


Model TR-4@ 
The heavy-duty rotor 
complete with hand- 


yme,modern design 


cabinet with meter con 


rol dial, uses 4 wire 


cable 


CORNELL-DUBILIER 


SOUTH PLAINFIELD, N. J. 


Model TR-11 
The same as the TR-12 
without thrust bearing, 
complete with meter con 
trol dial cabinet, uses 4 


ire cable 


Model TR-12 
A special combination 
value consisting of com 
plete rotor including 
thrustbearing. Handsome 
modern cabinet with me 
ter control dial, uses 4 


wire cable 


CLEVELAND 13, OHIO 














Government 


buffer for off-season slump 


ERVICE 


radio 


technicians in the marine 
business had extra 
way by a 
Sec 


have 
thrown their 

couple of recent FCC rulings 
tion 8.351 (d) of the 
quires all 
licensees to 


business 


tegulations now re 
small-boat 
certify that 2nd-harmonic 
radiation of the vessel's transmitter at 
the intership frequency of 2738 ke is 
10 db below the unmodulated carrier 
level before being permitted to use that 
frequency. This is a 
which other 
meet for years 
All that is needed is a fairly civilized 
transmitter circuit, adjusted. 
The “kicker” is that many phones (even 
from 


radiotelephone 


technical 
ervice 


require 


ment have had to 


prope! 
“name’ manufacturers) use 
that are definitely 
Taming these mitters 
a good slack-season project, and 
will put a lot of boats back on 2738 ke 
that the regulation has 
the groaning 2638-k« 
Here is how to do it 

The 
to keep low-order harmonic radiation at 
a minimum have long known: a 
high-Q output tank circuit; an antenna 
coupling means, preferably low 


transmittet 
uneivilized, 
make 


eircuit 


tran 


crowded 
inte? 


onto 


hip channel 


main design features necessary 


been 
pass, 
RF AM 

] 


o At 


J 


Aa 


= 


“4 


| 
A 


Basic r.f. output circuit. 
Output-circuit modification. 


Fig. l-a 
Fig. 1-b 
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MARINE RADIO 


regulation 


applies 


that permits optimum loading, and an 
antenna resonant at the fundamental 
frequency. Naturally, shielding and 
grounding are important, but it will be 
assumed that these features 
quate, since most of the interference i 
caused by current that gets out through 
the antenna wire. how the 


are ade- 


Let’s see 
marine radiophones stack up. 


The one-coil transmitter 
The 


harmonic 


reason for excessive 2nd 
interference 
radiotelephones is the 
popularity of the circuit shown in Fig 
l-a. Without going into the auxiliary 
wiring such as control relays, thi 
diagram shows the basic r.f. output 
circuit of at least 10 of the most popular 
makes of radiotelephones afloat 

This circuit consists of a pe ntode o1 
amplifier, with a dual 
bandswitch tapping the tube plate cir 
cuit and the antenna different 
points of the tank coil for different 
marine-band frequencies (2110 to 273 
ke). 

One-quarter 


main 
from marin 


unbelievable 


beam-power r.f 


onto 


wave in this band is in 
the neighborhood of 100 feet, so the 
average marine antenna of from 18 to 
50 feet acts like a capacitor. Tapping it 
onto different turns change 
the resonant frequency of the tank 
The tube also acts as a capacitor, so it 
tuning effect. Both adjust 
ments are juggled to tune both circuits 
match impedances, and 
pling 

Fig. l-a very bad 
design features: The plate tank cannot 
help but have very low Q, with a total 
effective capacitance across it of from 
only 100 to 200 suf, and with the an- 
tenna resistance directly connected 
Antenna loading is usually a bad com 
promise between several possible ad 
justments: The antenna often must be 
tapped across a major portion of the 
coil for the plate circuit to approach 
resonance, and in this position, loading 
is so heavy that downward modulation 
often results. The antenna is usually 
connected through a capacitor, which 
naturally offers less impedance to the 
flow of harmonic currents than to the 


therefore 


also has a 
vary the 


cou 


contains several 


By 


ELBERT ROBBERSON 


fundamental. Add to these the fact that 
the tank circuit is actually in the forn 
of a high-pass filter, and that a sho 
antenna favors harmonics, and it is no 
wonder a lot of messy signals exist 

At first glance, this type of trans- 
mitter may look like a hopeless case 
But the owner may have an investment 
of from $250 to $1,500 in one of these 
clunkers, so even a piece of junk is 
worth salvaging. Fortunately, modifica 
tions necessary to bring the set up to 
modern standards are not too extensive 
oO! expensive. 

A modification that conforms to a 
ceptable engineering practice in 
respects and which should reduc« 
monic radiation to the required an 
is shown in Fig. 1-b. 

tjoth diagrams show shunt 
feed. However, of the 
transmitters use feed, wit} 
d.c. plate voltage fed directly thr 
the tank coil. For safety, as well 
harmonic reduction, 
should be changed to use shunt feed 

Only three components must now be 
added Tank-capacitor Cl, 
coupling capacitor C2, and 
resonating coil L2. These will be dis 
cussed later. 

A high-Q tank circuit is 
most potent means of harmonic reduc 
tion in an r.f. amplifier. This calls fo 
a fairly high tank capacitance. With 
the approximately 5,000-ohm plate re 
sistance of the 6L6 and 807 tube 
monly used in the marine telephone 
band, a capacitance of 500 zrf will give 
an operating Q of about 12, which 
approaches optimum. Although it i 
contrary to usual amateur, 
ing, and up-to-date commercial practice, 
the tank capacitance can remain fixed 
at this valuc, with tank tuning adjust 
ments made by the original plate-coil 
clips. 

Output 
coupling 


some offen 


series 


ease these o 


antenna 
antenna 


one of the 


, con 


broa icast- 


capacitor C2 provides ; 
which by itself will 
attenuate harmonics. While the value 
on the diagram is .002 uf, the exact 
value for each installation 
varying antenna resistance) must be 
determined on the job. Provision there- 
fore should be made for varying this 


a 
means 


(because of 
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0015 to .0025. A 
capacitor or a set of fixed 
capacitors this put 


capacitance from 
variable 
100-uuf will serve 
pose. 
Less capacitance increases antenna 
coupling and raises tube plate current 
at tank ‘apacitance 
decreases coupling and lowers operating 
plate current. A value of capacitance 
should be used for C2 which will load 
the tube to its proper plate current 
both the tank and antenna are 
Once determined, this value 
same on all channels, 
required 
high-grade 
rated 
peak plate 


resonance; more 


when 
resonant. 
will remain the 
so no further 
Both capacitors 
mica or 
for at 
voltage, 


change wil! be 
should be 
zero-coefficient ceramic 
least 2,500 volts, or 
if this is higher 
The tank circuit is 
of a low-pass filter. 
If the 44 -wavelength 
long, it could be connected directly be- 
tween L1 and C2. However, very few 
boats can carry the &5 to 111 feet of 
antenna required, so a loading coil is 
invariably used. The coil is 
tapped onto for the different channels 
by Johnson coil clips and flexible leads 
connected to the original antenna 
switching wafer in the band-switch 
The antenna loading coil should be 
chosen for high Q, consistent with 
reasonable dimensions, and should be 


now in the form 


antenna wer 


almost 
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Chassis of typical small-boat radiotelephone. 


mounted so there is no magnetic or 
capacitive coupling to the tank circuit. 


ee 


= 
* 


h. 


| 
1 
Toes 
4 


ut 


+ 
t 
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Fig. 2-a 


An improved circuit design. 
Fig. 2-b 


Tank capacitance increased. 
Six inches of B & W No. 3907-1 
coil stock should 


tinned 
provide sufficient in 
ductance to resonate the smallest an- 
tenna afloat. However, a heavier coil 
will give better antenna efficiency. 





Two- and three-coil transmitters 
Radiotelephor 
design have co 
form ofl Fig 
inductance 
antenna 
onto a fe 
coil, or by 
with a sm 
of about 5 
coil, permit 
adjustment 
ductance pei 
Altho igh 
the liipro 
couple ol 
instance 
harmoni 
The fir 
Capacitance used 
capacitance 
practice ¢ 
tween mar 
have the h 
lower than 
itance, tanh 
ing in lig 
trouble is that 
higher 
T he Con 
capacitor 
can increa 
the danger pe 


transmitter, properl 





WHOA Me Seraceman: 


DON'T JUST REPLACE= 


MOAKMLE 


with wide-range, high-compliance 


SONOTONE 


TITONE 


CERAMIC CARTRIDGES 


Always install a Sonotone, the 

original ceramic cartridge— 

your customers will love you for 

it. It will start them on the road 

to high-fidelity—and additional 
new business for you! 


™M. 


Write for free Sonotone manual today! 


New Sonotone Phonograph Modernization Manual 
includes an up-to-date cross reference and phono- 
graph model index, fully explains how to use 
Sonotone Ceramic Cartridges. Send coupon below 
for your free copy, now! 


ELECTRONIC APPLICATIONS DIVISION 


SONOTONE CORPORATION 


Elmsford, New York 


8 0 SP SP SD GD OP OD 8 OS HO OO OO 


SONOTONE CORPORATION Dept. E 
Elmsford, N.Y. 


Please send me a free copy of the Sonotone Phonograph Modernization Manual 


Name 





Address 





City 
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The future is in your hands! 


The signs are plain as to the future of the trained men in the electronics 


industry. It is a tremendous industry, and 
jobs than there are trained men to fill them. But 


at the present time there are more 
when there’s a choice between 


a trained and untrained applicant, the trained man will get the job. Your 


biggest problem is to decide on 


CREI Home Study .. . 
The Quick Way to Get There. 








Since 1927, CREI has given thousands 
of ambitious young men the technical 
knowledge that leads to more money and 
security. The time-tested CREI procedure 
can help you, too if you really want to 
be helped. CREI lessons are prepared by 
experts in easy-to-understand form. There 
is a course of instruction geared to the 
field in which you want to specialize. You 


study at your convenience, at your rate of 


speed. Your CREI instructors guide you 
carefully through the material, and grade 


your written work personally (not by 
machine) 
Industry Recognizes 
CRE! Training. 
CREI courses are prepared, and 


taught with an eye to the needs and de- 
mands of industry, so your CREI diploma 
can open many doors for you. Countless 
CREI graduates now enjoy important, 
good-paying positions with America’s 
most important companies. Many famous 
organizations have arranged CREI group 
training for their radio-electronics-tele 


vision personnel. To name a few: All 
America Cables and Radio, Inc 
Canadian Aviation Electronics, Ltd 


Canadian Broadcasting Corporation ; 
Columbia Broadcasting System: Canadian 
Marconi Company: Hoffman Radio Cor- 
poration; Machlett Laboratories: Glenn 
L. Martin Company; Magnavox Com 
pany; Pan American Airways, Atlantic 
Division; Radio Corporation of America, 
RCA Victor Division; Technical Ap 
pliance Corporation, Trans-Canada Au 
Lines: United Air Lines. Their choice for 


training of their own personnel ts a good 
cue for your choice of a school 





and begin the best possible training program 
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Right Away. 



























Almost 
benefits of 


the 


em- 


immediately, 


CREI 


you feel 
training. Your 


ployer, when informed of your step to- 
ward advancement (only at your request), 
is certain to take new interest in you and 
in your future. What you learn in CREI 
Home Study can start helping you do a 
better job immediately 































BM BROADCASTING 
BM TELEVISION 

BM MANUFACTURING 
B COMMUNICATIONS 
BM SERVICING 


BM ALRONAUTICAL 
ELECTRONICS 


CREI also offers 
Resident Instruction 







at the same high technical level 
day or night, in Washington, D. C. New 
classes start once a month. Hf this instruc 


check the 
| catalog 


tion meet your requirement 


coupon for Residence Schor 





INFORMATION FOR VETERANS 


If you were discharged afte 
new G | Bil f Rigt 


iru ( heck the 


1950 — let the 


bain resident 
formation 


Get this fact-packed booklet 
today. It’s free. 


Called “Your Future tn 
World of Electron tt 


booklet gives you the 


the New 
free illustrated 


latest picture of the 


growth and future of the gigantic elec 
tronics world. It includes a complete out 
line of the courses CREI offers (except 


Televisionand FM Ser ng) together with 


all the facts you need t idge and com 
pare. Take 2 minutes to send for this book 
let right now. We'll promptly send your 
copy. The rest your future iS up to 
you 


See Our Ad On The Next Page ® 


CAPITOL RADIO ENGINEERING INSTITUTE | === 


Founded in 1927 
Washington 10, D. C. 


An Accredited Technical Institute ® 


3224 16th Street, N.W. 





MAIL THIS POSTAGE-FREE POSTCARD TODAY 


Please send me 


"YOUR FUTURE IN 
THE NEW WORLD .. 
OF ELECTRONICS” 


| understand there 


whatever 


no obligat 


D . 149-A, 
your FREE Tae 
illustrated pan 
booklet FIELD OF 

GREATEST 

INTEREST 
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you CAN PLOD ALONG for years, 
getting a paltry increase now and 
then, enjoying little security, find- 
ing your work dull and drab. 

Then something happens. 
Things look up. You become more 
confident. Your earnings rise. You 
feel more important 

“Luck,” some may say. 

“Contacts,” others may suggest 

But in your heart, you will 
know the answer: “Training.” And 
it all may have started the moment 
you filled out a coupon requesting a 
copy of a free booklet named “Your 
Future in the New World of Elec- 
tronics.”” From this data you get 
knowledge of where you stand in 
Electronics. Tremendous expansion 
leaves this gigantic industry plead- 
ing for trained men. Top manufac- 
turers sold billions of dollars worth 
of electronic merchandise in 1953 
By 1960, the radio-electronics indus- 
try should do no less than 10 billion 
dollars per year, not counting mili- 
tary orders. 

Today there are over 97,000 
radio-equipped police cars; an even 
larger number of taxis are radio 
equipped (at least 87,000); 32,000 
civilian planes have radio; 35,000 


The data that Launched 
Thousands of Careers 
is yours FREE to show 


HOW YOU CAN BE SUCCESSFUL 
IN RADIO- TV-ELECTRONICS 


Send for Your Booklet Today! 


American ships have radio. 

Today there are over 120,000,- 
000 radios in use. There are 28,000,- 
000 TV sets and 381 TV stations in 
operation. Color TV is coming into 
its own. Countless positions must 
be filled -in development, research, 
design, production, testing and in- 
spection, manufacture, broadcast- 
ing, telecasting and servicing. To 
fill these posts, trained men are 
needed—-men who somewhere along 
the line take time to improve their 
knowledge, their skills. Men who, 
today, perhaps, take two minutes 
to send for a booklet. 

“Your Future in the New World 
of Electronics” shows you how CREI 
Home Study leads the way to 
greater earnings through the invit- 
ing opportunities described above 

However, CREI does not prom- 
ise you a “snap.” With an accredited 
technical school such as this, you 
must study to convert your ambi- 
tion into technical knowledge you 
can sell in the fabulous Electronics 
market. 

Since its founding in 1927, 
CREI has provided thousands of 
professional radio men with techni- 
cal educations. During World War 
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CAPITOL RADIO ENGINEERING INSTITUTE 
3224 16th Street, N.W. 
Washington 10, D. C. 
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11 CREI trained thousands for the 
Armed Services. Leading firms 
choose CREI courses for group 
training in electronics, at company 
expense, among them United Air 
Lines, Canadian Broadcasting Cor- 
poration, Trans-Canada _ Airlines, 
Sears, Roebuck and Co., Bendix 
Products Division, All-American 
Cables and Radio, Inc., and RCA 
Victor Division. 

CREI courses are prepared by 
recognized experts, in a_ practical, 
easily understood manner. You get 
the benefit of time-tested materials, 
under the personal supervision of a 
CREI Staff Instructor, who knows 
and teaches you what industry 
wants. This is accomplished on your 
own time, during hours selected by 
you, and controlled by your own will 
power. This complete training is the 
reason that graduates find their 
CREI diplomas keys-to-success in 
Radio, TV and Electronics. CREI 
alumni hold top positions in Amer- 
ica’s leading firms. At your service 
is the CREI Placement Bureau, 
which finds positions for advanced 
students and graduates. Although 
CREI does not guarantee jobs, re 
quests for personnel far exceed cur- 
rent supply. 

Now is the time of decision for 
you. Luck will not propel you for- 
ward unless it finds you trained 
Contacts won't budge you an inch 
unless you have the skill to back 
them up. The answer is: Technical 
Training and willingness to 
learn. Together they will bring you 
increased earnings in this new Age 
the Electronics. Fill out the postage- 
free reply card and mail it now 
We'll promptly send you your free 
copy of “Your Future in the New 
World of Electronics.” The rest 
your future—is up to you. 


GE-FREE 


POSTCARD TODAY 


MAIL THIS 


postA 
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ment. But even a good antenna trap 
may reduce signal power. 

The care with which filters must be 
applied to antenna circuits is governed 
by the fact that the radiation resistance 
of the average small-boat antenna is 
very low. For example, a typical 18- 
foot antenna has a radiation resistance 
of only 1 ohm. A wavetrap built ac- 
cording to receiver standards would 
have much more resistance, and even 
one carefully constructed of high-grade 
commercial small-coil stock cannot equal 
this figure. Thus, if there were no other 
losses, more than half of the trans- 
mitter power would be lost in the trap! 

The forms of traps which might be 
used in antennas are shown in Fig. 3. 
All of them are tuned to the 2nd har- 
monic. First is the familiar parallel 
trap (Fig. 3-a), which is effective, 




















Fig. 3—Various types of antenna traps. 


provided the antenna is long enough to 
have aé_e radiation resistance much 
greater than the resistance of the trap. 
Fig. 3-b shows a series trap sometimes 
recommended, but which presents a 
shunt reactance to the antenna, which 
acts the same as a low-grade short 
circuit. Fig. 3-c shows a superior form 
of parallel-tuned trap which removes 
most of the harmful extra coil re- 
sistance from the antenna circuit. 

Because all of them are likely to up- 
set short-antenna performance, wave- 
traps should not be used _ indiscrim- 
inately. If they must be used, one or 
both of the connections shown in Fig. 
3-d is recommended. Resistances in the 
tube plate circuit are not as critical as 
in the antenna, and the main effect 
plate traps will have is the introduction 
of a small reactance in the circuit 
which is easily canceled by the tank 
tuning control. 

To be effective, traps must be phys- 
ically small and preferably shielded, or 
located so their circulating currents 
cannot be coupled back into the an- 
tenna. For the 2nd harmonic of 2738 
ke, a variable capacitor of 100 suf and 
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| LONG-PLAYING 331 R.P.M. HIGH-FIDELITY | 


MASTERPIECES 


No STRINGS ATTACHED! 00 


Without o’ ligating yourself to buy another record, 
you can enjoy all advantages of trial membership. 


Not‘! each, but *1 for all a1 | 
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Otto Ackermann, Conducting 
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Winterthur Symphony Orel 
Of course, this price bears no relation to the Otto 


value of the recordings. Even for TWENTY 
times that amount, you could not buy these BACH 


masterpieces in recordings of equal quality. Toccata and Fugue in D Minor, 
‘ 1 Schreiner; Orean of the 


Why We Make This Amazing Offer Tabernacle, Salt Lake City 


We were FORCED to make this “give-away” WAGNER 
offer for only by putting our recordings in your 
hands can we convince you how extraordinary their Die Meistersinger, Prelude, Act 1, 


tonal quality is. Performed by internationally-re Zurich Touballe Orch 
‘ Otto Ackermann, Conducting 











tckermann, Conducting 


nowned orchestras, conductors, and soloists. Cus- 


tom-pressed on the purest vinyl plastic. Reproduced DUKA 
with a fidelity of tone which encompasses the en- 
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played them and read the interesting music notes “Musi y 
which accompany each selection. You pay only for FREE Home" - 
those which—after having tried them—you decide Olin Downes 
you really want to own. And for these, you pay only Mail « at once 

the low member's price of $1.50 per long-playing 

disc, embodying on the average about 40 minutes 


of music by the great masters, A saving of about Y% 
off the usual retail price! 
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ing recordings indefinitely. Produc- any time 

tion capacity limits the membership 

rolls; once filled the offer has to Name 

be withdrawn. So avoid disappoint 

ment. Rush coupon with a dollar to- Adare 

day. The Musical Masterpiece Soctety, - 

Inc., Dept 32%, 43 West 61st <— 

Street, New York 23, N.Y. 





Advanced Electronics 


|__4 lingineers 


|—- - 


. 6 
and | Physicists 


to conduct classroom 
and laboratory educational 
programs involving 
advanced systems work in 
the fields of radar fire 
control, electronic computers 


and guided missiles. 


Nirhorne 


where greatest advancement 


field 


are 


electron is the 


being made, because of military 


emphasis. Developments in these 


highly active areas call for an in 
creasing number of graduates in 
Electrical Engineering or Phys 
ics, with instruction experience 


in radar, radar fire control sys 


tems, electronic computers, and 


other military electronic devices 


and equipment 


At Hughes Research and De 
velopment Laboratories in South 
ern California engineers as 

igned to this program are mem 
bers of the Staff \s 
training engineers they conduet 
Hughes 
and operation instruction within 
the both mili 
tary personnel and beginning 


Te ‘ hnik al 
equipment maintenance 
Laboratories for 


field engineers 


Prior to assignment, engineers 
participate in a technical train 
ing program to become familiar 
with latest Hughes equipment 
After-hours graduate courses un 
der Company sponsorship are 
available 


at nearby universities, 


Scientific and Engineering Staff 


Hughes 


RESEARCH 
t1VD DEL ELOPMENT 


LABORATORIES 





nty, California 





| boat ha 


| escaped via the regular antenna 


| seen from the fact 


| should be 


an inductor of hould be used. This 


inches of aB & W 


5 uh 
amounts to about 1% 


No. 3015 Miniductor. 


External circuits 

A broadcast 
that no 
interfere 


engineer can make 


wires or. st) 


ure 
outside 
with his antenna 
his cousin installing 
boats 


ictures 
However, 
radiophone ol 
there i 
much of, it i 


cannot. If one thing a 
yards and yare 

of wire hanging around. Some of these 
wires the right length to 
harmonic fre 
been 


may be just 
resonate at a 
There have 
wires, in the transmitter 
radiated harmonics that would not have 
They 
either by 
excitation. In in- 
keep this fact ir 
mind so that offending circuits may be 


quency 
where such 


held have 


cases 


this harmful current 
induction or shock 
stalling equipment, 


can yet 


isolated, grounded, or broken with in 
The resonant frequency of 
suspected wires can be measured with 
a grid-dip oscillator. 

Another condition that may agyra 
vate matters is supplying the grid of 
the r.f. output tube with too much grid 
drive. Not many marine 
suffer from this, but the 
should be considered if other 
not completely effective. 


sulators 


radiophone 
possibility 
steps are 


Measurements 


Some phone transmitters are certified 
by their manufacturers to conform to 
the FCC rule. But in any event, it is 
necessary to make actual measurements 
of harmonic radiation as a final check, 
and a certification of this measurement 
is required by the FCC. 

This work should be with the 
equipment installed and tuned. It can- 
not safely be done on the bench, since 
both the transmitter adjustment and 
the antenna are important elements in 
forming the character of the 
The care which must be taken can be 
that a reduction of 
amounts to a 
output of only one 
the carrier level. 

A commercial 
would be ideal, but a 
receiver can be used. A check to deter- 
mine the approximate level of the 
harmonic for preliminary job study can 
be made with the receiver's S_ meter. 
Each S point should amount to 6 db. 
However, for more accurate work lead 
ing to certification this calibration 
checked against a calibrated 
signal source, such as a_ laboratory 
type signal generator. 

By taking care of transmitter har 
monic reducing modifications, and other 
radiotelephone refinements such as add- 
ing “deck-calling,” and dual channel 
reception for the International Calling 
and Distress Frequency, 2182 kc, and 
by manufacturing antennas and other 
(possible in any shop), 
service technicians in the marine radio 
business can make the otherwise quiet 
lay-up season very profitable. END 
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Make Sure... 
Make It Mallory 


Take a look at Mallory’s complete line, any time you've got a service job 
that ealls for any kind of wire-wound resistors. There’s a big selection of 
fixed and adjustable vitreous enamel resistors, controls and power rheostat 
from which vou ean choose the exact ty pe needed for just about an 


replacement. 


Only the best in materials and manufacturing methods go into thes 
resistors. They re made to give maximum heat dissipation ... to take over 


loads in stride... to keep stable values throughout their long service lif 








All types are conservatively rated, and are available in a wide choices 


of values. 


You ean depend on Mallory wire-wound resistors for the Same precision 
built quality that has made Mallory components . . . capacitors, vibrator 


and controls... the leading choice of servicemen every where 


H ire-wound potentiom- 
eters and rheostats 
2 to 500 watts. 


Fixed and adjustable 
vitreous enamel resis- 
tors —5 to 200 watts. 


MALLORY 


CAPACITORS * CONTROLS * VIBRATORS * SWITCHES # RESISTORS 
RECTIFIERS e POWER SUPPLIES e CONVERTERS * MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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A MORE COMPACT BATTERY PORTABLE 





AST summer I constructed a super- 
het portable, described in the 
March, 1954, In building 

it, the smallest parts available 

(at reasonable prices) were used. Since 
then I located smaller components 
which made it possible to reduce the set 
size by more than half. The circuit is 
essentially the same as before (Fig. 1). 

The entire set is now housed in a 
plastic case only 6 x 2 x 3% inches. The 
rear of the box is removable (Fig. 2). 
The speaker is mounted within the box 
and faces the front, and the r.f. and i-f. 
circuits are mounted on a bakelite sub- 
chassis 3% x 1% inches (Fig. 3). This 
portion, including up to the crystal 
detector, is visible at the /eft in the 
Fig. 2 photo. 

The variable capacitor used in this 
layout has a maximum dimension of 
1% inches, and is considerably smaller 
than the one used in last year’s set. It 
is made by the Variable Condenser 
Corp. (Brooklyn, N.Y.) All wiring and 
small components are beneath the sub 
chassis, an area % inch deep The 
antenna Vari-Loopstick. I 
changed the oscillator coil to Meissner 
No, 14-1074 which has an 
completely within the winding-——there is 
no protruding screw. Anything larger 
than this coil won’t fit into the allotted 


Space, 


issue 


coil is a 


iron core 


All audio components are mounted on 
a bakelite approximately 


90 


subchassis 


By L. QUEEN 


EDITORIAL ASSOCIATE 


TUNING 
CAPACITOR 


R.F-I.F 
CHASSIS 


Left 


1 x 3 inches (Fig. 4), which also ap- 
pears at the right of the Fig. 2 photo. 
This subchassis is mounted on the 
speaker. I had to drill the iron bracket 
surrounding the speaker magnet to do 
this. To hold the components in place 
I also drilled holes in the subchassis and 
drew the leads of all components 
through. The output transformer is 
visible just above the speaker bracket. 
It is sold under a “PeeWee” trade name 
and is only about 1 inch long. The on- 
off slide switch is located just above the 
transformer. I used a double-throw 
unit, but a single-throw is adequate. 
To fit into the smaller space, I made 
a change in the battery supply. A 
K20 (30 volts) is used for the B source. 
This can be seen standing up near the 
center of the radio. Since the B voltage 
was reduced, I connected 


each tube’s 


AUTO WHIP IF QUT 456K 





























A.F. OUTPUT 
TRANS. 


1.F. OUTPUT 
TRANS. 


The hybrid tube-transistor battery 
Fig 2, above 


AUDIO 
SUBCHASSIS 


LF INPUT SPEAKER 
S 


receiver. 
Rear view mentioned in Figs. 4 and 5. 


screen grid directly to B-plus, rather 
than through a dropping resistor. 
A-battery is a Mallory type 
which about 1% inches in 
diameter and is only % inch high. In 
Fig. 2 it is just behind the on-off switch 
To guard against a_ possible short 
circuit, it is covered completely with 
masking tape so that only the soldered 
leads come through. I now use 4 pen- 
light cells for the transistor 
They are taped together 
beneath the speaker. The 20-ohm fila 
ment rheostat, LOCAL-DISTANT switch, 
56,000-ohm biasing resistor, 15,000-ohm 
screen dropping resistor, and the phone 
and test jacks, which appeared in the 
original model, have been omitted from 
this model. 

For improved reception I 
trimmer capacitor across the 


The 
RM4000 
measures 


upply 
and _ rest 


added a 
antenna 


CK122 
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Fig. 1- 


VV 


Diagram of the March, 1954, receiver, modified as described in the text. 


RADIO-ELECTRONICS 





~ 


CONCEPT IN ROTATOR ENGINEERING | 


Built-In Thrust Bearing—3200: 1 Reduction Gear Train—Dynamic Braking! 
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PIANO KEYBOARD TUNING! 
Fingertip control tuning. Precise 






















~eth 
4 antenna position indicated at all times 


Magnificently styled console is 
@ joy to behold 





Especially designed for fidelity reception of sharply directional 
color transmission. The JFD Roto King is the first ever engineered to a 
overcome shortcomings of conventional rotator design which seriously \ 
affect the accuracy of antenna position and indication: 
ambiguity (error) and voltage fluctuation. The result is 


stop-watch tuning of antenna for fidelity reception of critically 


DGE SERVICING! STOP WATCH TUNIN 


Detachable power drive unit can be Ultra sensitive control system accurate Complete 390 degree revolution permits 
removed in seconds. No laborious within '/, degree of desired position station selection beyond end of 
PSS) ¥ dismontling of .atenna Instant stop. No ambiguity normal 360 degree traverse 
ORESEQ 


, JFD MANUFACTURING CO., INC., BROOKLYN 4, NI 


No drift or error.| 














LEARN COLOR TV — 


THIS EASY WAY! coil. Its knob can be seen near the CLEAR TV PICTURE 
antenna. The capacitor is a Johnson | 
Just off the Press! type 20M11, a very tiny unit. It tunes 
the antenna circuit to exact resonance 


eA OSE 32) specially helpful on weak sta- | TAPAS 


FROM 


STATION 
om 


© 


: Only $1 
NEW! 1955 TV DOCTOR Fig. 3—Layout of r.f.-i.f. subchassis. | 
ATTENTION: NOVICE SERVICEMEN! é 


scopes within a %-inch hollow length 
| The nm rv DpoOCcTOR 


d owritten expr fi y of brass tubing. Total length when ex- 

955 a Otte oneed fe 
and auth “ge 4 tended is 19 inches. 

ee theca , yee The speaker measures only 2% 

inches, yet is rugged and provides 4 

tone quality. It is made by Oxford. 


[ove] \ JS (ee) Eliminate AI sy 


aches. Insure better reception 


abet all "TA oe & in % petal cht fv} and fewer service calls with 
antennas, leat Ins, Interference, safe orien —" Lowest Cost TY 
FAMOUS “TV CONSULTANT” TT}. saan 


TV Serviceman’s Silent Partner 














Fig. 4—Subchassis for audio compo- 
nents. 
! ' | exactly hat m ° : 
te de and how te de it. Pre The radio, complete with rear cover, 
rh cia ai + Fan antenna and all parts and batteries, 
1 syng 1 weighs only 2 pounds. It is a mere 
' 1 ' where andl : eee 
how nt fa parts, Over handful and can fit into an overcoat 
RAPID CHECKS. man ; \ 
' : ' f scope pocket. For carrying around, the an- 
No THE: tenna can be made removable as I have Adapter locks mast 
No MATH NO. FORMULAS ' ti done 
all types of TV a Oni 2 pate , n iti r ser 
ys rhe new, smaller version of the port- In position or serves 


"NEW! 1954 TV TUBE LOCATOR | able compares favorably with the orig- bracket for rotor. 


| LROUBLE INDICATING TUBE LOCA 1 dees é a Siaanle Winaiie ‘ 
TION GUIDES | inal model. In a New York suburb it 


from Ac + ‘ " "h ply PIX Tubes: use in brings in all locals and dozens of out- 
aluahle TV servicing info. priced very | of-town stations. I have picked up sta- 
Only 31 tions over 1,000 miles away with the 

NEW! Trouble Shooting PIX GUIDE 19-inch antenna, in the first floor of a 
incl. V TERMS Explained building. The loudest stations (per- 


ae » fale insteeied GMIOR te of c haps half a dozen) are audible and 
Pix faults, Causes and cures explained ghite understandable 5 to 10 feet from the 
' 


nt atuet ie tynleal TY set eteations show 1 speaker. As with any portable, location 

of TV. term So-teckateal lamounon. “Only | $1 has a considerable effect on perform “All-Angle” feet 
+ ance. Within a steel skyscraper, re fits any roof. 

: sea v ni i Mg ed . sults may be poorer than at street level ’ 

Indicating TUBE Loe ATION GUIDES cover 500 | | Outdoors. However, the receiver is so 


hie ur TY he 1 ha ‘ vol i— 2 ° ° ° P 
newest 1 i mod ‘io. " ire trouble sensitive that it will pick up signals 


d. traced to source and cured that have any reasonable strength. I 
Vols. 1. 3 & 3—-Caly We on. heard stations even while riding the DEALERS PROFIT TWO WAYS 
H. G. CISIN, . PUBLISHER New York City subway, but the set 
must be held close to the ear, of course. 
(This tittle receiver was tried on the 
editor’s desk at Plainfield, N.J. 

roughly 20 miles west of New York 
City. Volume was low—the level was 2. Increase television sales with these per- 
manent tower installations. Raise antennas 
to correct height with mast adapter. Re- 
ception goes up — service calls go down. 





HEIGHT ~ 








1, One man erects a neat, firmly supported 
antenna without special tools. Towers are 
light weight easy handling — individually 
packaged. Reduces objectionable guy wires. 


Order from your Jobber today, or if 
not stocked, write to 


Harry G. Cisin, Dept. E-27 
Amagansett, New York 


Enclosed find $...... Send 
Color TV TV Pix Guide 
TV Doctor TV Tracer, Vol. 
TV Consultant TV Tracer, Vol. 
TV Tube Locator TV Tracer, Vol. 
Name 

Address 

mw City Zone .. State 
CELE LL LLL 
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about right for comfortable listening at 
2 feet from the speaker away in a quiet 
room. Pickup was surprising. With 
only its own short whip—on the second 
story of a wooden building—the first 
four stations heard were WBZ, Boston; 
WKBW, Buffalo; WINS, New York | 
| City, and WCAU, Philadelphia.) END | 








SESE SEREeeee 
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NEWTON. IOWA USA 










FREE! New G-C Catalog 
++. get it today. 









Successful servicing of the greatest “show” 
on earth—television—calls for fast, economical, 
customer-pleasing performance. The G-C Service 
Aids shown here are typical of the almost four 
thousand items now available to help you do a bet- 


G-C AMO MINIATURE 
TUBE PULLER 

Prevents tube breakage, 
burned fingers 









































































For 7-pin tubes 
No. 5093—List $1.80 
For 9-pin tubes 
No. 8106—List $1.60 


For 7-pin tubes 
No. 5191, List $1.25 
For 9-pin tubes 
No. 8105, List $1.25 


ter job ... with greater volume, greater profits. 


Precision dies 
— _ 7-& 
9-pin tub 

No. 8655, “List $2.50 


G-c “TUX” 





Twelve wrenches tor 
both hex and spline 


screws 
No. 5028, List $1.80 


G-C GENERAL 


Cor plete in metal 
box full instru 
tions 


No. 901, List $7.50 












G-C SILVER PRINT 

















\ G-C MINIATURE G-C DUPLEX TUBE G-C ALLEN-BRISTO G-C CABINET G-C TEST LEAD PLUG 
— \ TUBE PIN PIN STRAIGHTENER WRENCH KIT REPAIR KIT INTERCHANGE KIT 
\ STRAIGHTENER 


interchanges alliga 
tor clips, banana 
plugs, etc 

No. 7743, List $3.25 


/ 
4 
a / 
~N Pd L) ill 
—_ 
mt G-C DIAL CABLE G-C TV & RADIO C 14- G-C 195 RCA TV 6-C ite: 0. Lite 
TOOL DIAL CABLES PHONO DRIVE TUNER BELT 
Aids in replacing Extra thin Nylon Specially molded for 
worn cables, dial 025” dia. Chemi- RCA 45-RPM, com For RCA series &T Handy for 60 v AC 
springs cally treated. 25-ft lete BIC, BTK, STC, et to 550 v AC-OC 
No. 5096, List $0.85 spool. No. 75A-25, 0. 14-L, List $1.00 No. 195, List $0.50 No. 5100, List $0.60 
List $1.40. 
CS (a sn \ ay QO; 
\) } < RY 
"4 
G-C HIGH FIDELITY G-C MASTER-TONE G-C NEW TV G-C SPEEDEX G-C TUBE & PARTS 
! RECORDING WIRE RECORDING TAPE SAF-T-RACK WIRE STRIPPER EXTRACTOR 
\ Finest quality stain- Plastic base, high New, fully automat 
/ \ less steel, with frequency response Holds any TV chas i delayed act Same as Signal 
J leaders. 1-hr. spool 1270-ft. reel sis safely 12 mode Corps TI 201 
\ No. 6171, List $5.00 No. 5180, List $5.50 No. 6045, List $5.45 No. 766, List $8.25 


G-C RUF-KOAT 


TOOL KIT SKRATCH STIK WRINKLE VARNISH 
Handy, fast on wal Pure silver f Air dries; black 
Handy, flexible, nut, mahogany, oak touching up printed ray or brown col 


roomy 
No. 8943, List $3.95 


cabinets 
No. 909, List $0.60 


910 Toylor Avenue 





circuits. 1 Troy oz 
No. 21-2, List $7.75 


GENERAL CEMENT (““Adag 


Rockford, Illir 


2 O72 spec fy 


No. 60-2, List $0.65 
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Quick Ch 


on 3-way 


Portable and 


By FAIRBANKS TRYON 


HERE are 
of portable 
rectifier tube, 


three general classes 
Those having a 
those having dry- 
disk rectifiers, and those using bat- 
teries only. Typical examples of each 
are shown in the diagrams on this page. 
The 
with 1.5 


ets having a rectifier tube 
and 3-volt 
when switched to a.c.-d.c., are very sim 
ilar to conventional a.c.-d.c 
with the exception of the d.c 
voltage for the 1.5 


o-way 
tubes in series, 
receivers 
filament 
and 3-volt 
this the method of quick 
check will be somewhat different from 
that outlined in my “Shortcut 
Service on Radios,” appearing in this 
mayvazine October, 1953. 


tubes. 
fecause of 


article, 


Rectifier-tube type 

Do not plug set in—all readings in- 
dicated in this article will be misleading 
if tubes and capacitors are allowed to 
warm up before testing 
to a.c.-d.c and remove bat 
leave switches in this position 
for all except filament tests. Most of 
these tests can be made without remov 
ing the chassis on larger 

Now start your tests the line 
plug. Most sets will read between 125 
and 300 ohms. Any reading over 300 
ohms indicates intermittent filament in 
rectifier, high resistance in switch con 
bad line 


creased series resistor 


Turn switch 
operation 
teries; 


sets. 


across 


tacts, a cord or plug, or in- 
Should the first 
over and then 
fall bac k in a few seconds to 200 or less, 
the chances are the 
intermittent. 


rectifier tube 


reading be 300 ohms or 


tube filament is 
To save time try a new 
and repeat the test—if 
normal, perhaps you have 
repaired the set 


reading is 


Any reading under 125 ohms across 
the plug, on any a.c.-d.c. set, except 
when 110-volt pilot lamps are used (in 
this case, remove lamp), indicates leaks 
or shorts, usually found to be in the 
power-supply filter. In this condition 
plugging set in will only cause more 
damage. You can test the filter on 
most without removing chassis 
simply remove the rectifier tube and 
read from cathode prong on socket to 
line plug (only one side of plug will 


sets 
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CCK 


Short cuts and te hniques 


for rapid ervuli ing 


Battery Radios 


work since removal of the tube 
open the other lead). If you get 
reading under 20,000 ohms, 
flash up scale which rapidly falls back 
to 20,000 (time required to drop back 
to 20,000 condition of leak 
age), you have a defective filter capa 
citor. This test will not tell which filter 
is bad as the two are connected thru a 
resistor which in most cases is less than 
20,000 ohms. When the chassis is out, 
if you remove the positive filter capa 
itor leads, you can tell which is bad 
If both filters check O.K. try the same 
test at the points where the capacitors 
were connected. Readings at these 
points indicate leaking capacitors from 
plates or screens to B minus or ground 
Checking along the B plus circuit to B 
minus, every resistor you go over from 
the rectifier cathode will increase the 
resistance reading unless you are get- 
ting nearer the leaky capacitor 

No reading across line plug indicates 
an open circuit. Hold prods on plug 
with one hand, grasp the line cord near 
the plug and bend the cord, also push in 
toward the plug. If needle flashes up 
and down the cord is broken at 
the plug. If no reading, bend the cord 
near the back of chassis. With needle 
points on prods pierce the cord near 
the plug; steady reading while bending 
cord will indicate cord broken at or in 
plug. No reading 
switch, open open 
rectifier filament. Remove the rectifier 
tube and check all of its filament prongs 
(usually 3), an open between any two 
of them calls for a new tube. With the 
new tube in socket read plug 
again. If the reading is normal you 
may have cleared up the defect. To 
check resistor or switches remove 
chassis and prod to one 
prong of plug, with the other prod start 
at the line connection inside 
chassis which reads zero ohms. Check 
through all connections until you reach 
the other prong of the line plug (skip 
the switches if you like but check where 
it goes to the next tube or resistor). 

To check the filament circuit of 
1.5-volt tubes in series turn set on BAT- 


will 
any 
except a 


indicates 


scale 


indicates an 
resistor, or 


open 
series 


across 


connect one 


cord 


17Z3 
aes 





Plate and filament supply of 3-way 


portable using 117-volt rectifier. 





Basic A- and B-battery supply circuit. 


pha. ST 


+ 


Schematic of an a.c.-d.c.-battery 
supply using a selenium rectifier. 


TERY and measure the resistance acro 
the A battery prongs 
the battery of course). This 
should be about 7 ohms per A battery 
volt. In a 6-volt A-battery set the read- 
ing should be about 6 x 7 or 42 ohms. 
With a reading within 20% of that you 
can be assured all tube filaments and 
switches are O.K. Low readings in 
dicate shorts and high readings or no 
readings indicate bad 
circuits, ete. When shorts are in 
dicated, look for stray strands and 
solder smears on battery plug, leaky or 
shorted filter capacitor from 
string to ground, and, where used, 
shorted resistors in filament string 
To check individual tube filament 

simply remove one tube at a time and 
check between its filament prong rh 

is faster than the tube teste: A 15 
volt tube will normally read about 10 
ohms when first 


(removed fro n 


reading 


contacts, open 


filament 


contacted, rising to 
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_ BS: inq-around 
about 20 ohms in a few seconds. If you | Op a un 
have the diagram, check from each i 


socket back to the A plug starting at 
either end of the string. 

To check the filament A plus supply NY 
circuit when set is switched to aAc-pc, , . 


” ills, 
remove the rectifier tube and check - of) Wo a 
from cathode prong on socket to a fila- ard-to- ind FA “ 
ment prong on any one of the 1.5-volt Bon, 
be 


tubes. A reading may not be obtain- . 


able on a low range; if not, try a higher 
range. The reading should be between © Ti 
1,500 and 2,500 ohms when the hand an- ype / 
stops drifting. The length of time re- 
quired for the meter to slow to prac- 


tically a stable condition is an indica- Eloct : [ ta2— 
tion of the quality of the A filter capaci- ro st , 


tor. Low readings indicate leaks or 
shorts, including cathode to filament 
shorts in rectifier tubes and changed 
value of resistors and B plus filter 
capacitors. The d.c. filament voltage 
for the battery tubes is taken from the 
B supply thru a series resistor (1,700 
to 2,000 ohms) in most of these sets. 
High readings usually indicate altered 
resistors as this and _ filter-capacitor 
trouble are involved with most break- 
downs in filament supply circuits. 
All rules have exceptions. There are 
a great many if you include all of the 
prewar portables. The most common Your Sangamo Jobber 
in recent models seems to be the power 
amplifier used on AC-DC on some sets, j il ee > 9 
which switch it out and switch in the supp y a your twist-tab needs 
3V4 or similar tube for battery use 
On these sets the filament voltage for Whether you need a hard-to-find capacitor for an 
Saehe ar oe cee sae en obsolete set, or the latest size for any 1954 model, 
method places the filament string of you can make just one stop for all electrolytic 
1%-volt tubes in parallel with the " 
cathede resister, which mar be weds replacements your Sangamo Jobber. He carries 
up of 2 or 3 resistors. If a reading the most complete line of twist-tabs in the indus- 
taken from this cathode to B minus is , 
less than 30 ohms, check for leaks and try ... 40 new types have been added in the past 
shorts, especially cathode to filament in year alone...and he has them all IN STOCK! 
the power amplifier tube. The cathode 
of the rectifier tube supplies only B plus Sangamo Type PL Electrolytics are used as origi- 
here and should be 20,000 ohms above a . 
3 minus. nal equipment by all major manufacturers they 
are exact replacements —they assure long life and 


Dry disk rectifier type dependable performance at 85° C and under 


This set is similar to the regular +1: P . ' : 
han eek for Ge wetae tamale. conditions of high surge voltages and extreme 
Quick check with medium range of ohm ripple currents. 
meter across line-cord plug (set turned 
on Ac-pc, not plugged in). No reading Make your Sangamo Distributor your “head- 
is normal; reverse connections, and . s ‘ 
seein en eeiding waeatl, hes tad quarters” for all your capacitor needs. He can 
ing except a momentary flash indicates help you because he stocks 
a shorted or leaky filter capacitor or 
dry disk. Go to e highest range o ° . ° . 
ae se eee ee Sangamo...still the most complete line in the industry 
connections as before. One of these 
readings should be at least 50 times the 
other. A dry disk rectifier having 
similar readings in both directions is 
bad. Compare the above tests with the 
readings across a new rectifier, where 
the difference will indicate condition of 
rectifier and filter capacitors. 

Where the complaint on these sets is, 
“Tt works like it does with a weak bat 


tery; it comes on but fades away,” SANGAMO ELECTRIC COMPANY 








suspect the rectifier. Even if it seems 
to check out, either take one lead off and 
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RADIO 
Sere | 110 ; attach a new rectifier to this lead a 
. ee "5 oe % the other end of the old rectifier; or, 
See Te CER WPERS 40, prefer, read the voltage out 
ad The voltage will be about the same d 


& 
Rs, reading as the a.c. input from a single 
rectifier; double it if 2 rectifiers are 
’ used. In either of these cases you may 
have to wait for the fading to take 
MILE place. When you are busy, the quick 
est way is to put the new one on and 


turn the set on (plugged in) and let it 
run. If it does not fade out in an hour 
or so perhaps that fixes it. Check the 
filter capacitors before you let it run 
because a shorted capacitor will damage 
the new rectifier 

Check the filter capacitors as on 
sets with the rectifier tube, taking 
readings from the screen and plat 
the output-tube socket (tube removed 
Bad line cords, tubes, and capacito 
together with the line and filter r« 
tors cause about 95% of the breal 
downs on these sets. 


Battery sets 


: These sets are of 2 general cl 
ALL DIRECTIONS -ALL CHANNELS2-83 those in which the tubes “are al 
arallel, working on a 1.5-volt 
COLOR AND BLACK-WHITE mrt pet Psat Srsere tubes in 
° and operating on an A battery wil 
R roltage is equal to the st of all 
without ANY ROTORMOTO ee Se a oo 
Vhese ane the asond why the Riviera POLAR PATTERNS All radios must have a bias voltage, 
owerful UM ‘ vative voltage applied to variou 
iy pie none ap 7 ae WHI aie " Originally, , pottery 3 ms and 


l some early electric sets this was sup 
Utilizes 16 elements 60” long, /1" diameter. 2 plied by a separate . battery ome 
Utilizes a specially designed, extra low loss four conductor air-dielectric . sets still use it. This voltage i now 
POLYMICALENE transmission line which has up to 50% less loss when . . : . : 
wet than the finest co n lines 4 obtained on practically all battery s 
» siieeeliee a fr ri *hassis or fil 
The “Riviera” an electro 9 capture volume of well ‘ r by resistors from g! id to chassi : a 
ever 650 cubic feet, many times more than conventional antennas } ° Se ment and by a resistor between B minu 








The antenna works on the revolutionary principle that the approaching ™ . » and chassis. Some exceptions occu in 
wave front is elliptically rather than horizontally polarized sets having tubes in series where suff 


The new specially designed 9 position electrenic orientation switch, the “Riviere” antenna on Vi eee 2 cient voltage can be obtained at certain 


aside from changing directivity, maintains a consistently better imped- : - ¢ » . “1. . . “ 
ance match over the entire UHF-VHF spectrum points along the filame nt tring In 
the latter case A minus and B minus 
features combine to give the “Riviera” antenna greater " . 6 - ae i. eee Te he 
n at the TV set antenna terminals than the best of any com- may both be grounded direct to cha 
petitive antennas using rotor motors IN UHF-VHF DISTRICTS ... USE Exce pt for the source of bias voltave 
This new wonder antenna, called the “Riviera”, is already making history The and resistance readings at the batte ry 
Beyond any question of a doubt, and on an unconditional money back Super 60 plug battery sets are verv much alike 
guarantee, it will positively outperform in the field under actual installa- ’ e A . ¢ at 
eo ane, any and all competitive antennas on the VHF channels, 100 MILES VHF + 60 MILES UHF On series-filament sets the resistance 
1 t rot tors. ° ° = 
perl ich: <A mm reading will be about 7 ohms per volt 


of A battery, taken from A plus to A 

A | | ( HH A \ \ f | A \ ] f \ \ A ‘Al RP minus on the plug. The reading from 
. A minus to chassis (or ground) will be 

47-39 49th STREET, WOODSIDE 77, N. Y. EXETER 2-1336 a ee ee cn oe: oe 
may also be zero or it may be 300 to 

1,000 ohms. From B plus to chassis 


the resistance should be 20,000 ohms or 
more unless you have leaks or shorts; 


EASY 10 LEARN CODE T ee PO | cecectner or & ctinas te choenis secre 
Big demand for graduates is open. 


B.S. DEGREE IN 27 MONTHS in radio including On the so called “1,000-hour battery 
TV engineering—VHF, UHF, AM and FM. Students sata’? Biv vte : 

use over $100,000 worth of equipment including 2 sets” and 1.5-volt portables the re 
large commercial type transmitters in new TV lab ance reading across the A batter 
. Intense specialized course includes strong basis in . : rs > ems: 91 S ] 
Bite ass ca Giuaiy aad Gueaneed tealen te prongs will be small—2% ohms or kk 

} ne radio and TV depending on the number of tube 
ENDORSED BY THOUSANDS! | = : Hundreds of young men each year are earning eng not use meter delivering over 2 volt 














neering degrees in this recognized institution. Start re . 

any quarter. Many earn a major part of expense this or any other test involving 1 

n this industrial center. Low tuition. Competent in tubes) The reading from A minu 
struction. Thorough, intense, practical program : ‘ cs 7 Ne 
Also B.S. DEGREE IN 27 MO. in Aeronautical, Chassis will be zero, and from A plu 
Chemical, Civil, Electrical and Mechanical Engi ‘hacsis PL : » lege 1 \ 
neering. G.I. Gov't approved. Enter Sept, Dec chas is, 2% ohms or less. B minus 
March, June. Free catalog. ENROLL NOW. be 300 to 1,000 ohms from chassis, and 


INDIANA TECHNICAL COLLEGE | B plus will be over 20,000 ohms but 


4701 Sheridan Rd., Dept. RC, Chicago 40, tt. 1794 E. Washington Bivd., Fort Wayne 2, Indiana | under 2 megohms. 
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Readings far different 
indicate troubles 
No reading, or 


from 
already 
1,000 ohms from 
would indicate the 
from B minus to chassis is 
burned out (this will occur every time 
B plus is shorted to chassis, so use your 
voltmeter to check voltage and leave the 
driver for the screws) The 
witch on battery sets usually 

both A and B s up yplie 


voltage is present 


these 
covered. 
overt 
Bb minus to chassis, 
resistor 


crew 
turns on 
, therefore if one 
and the other is not, 
forget to check both sides of the 
witch. 

Practically all tests 
without 
however where 


don't 


herein can be 
removing the cha 3 
shorts are in- 
dicated, or open circuits exist within the 
chassis it will have to be removed be- 
fore repair would be possible The 
main purpose of this article is to save 
that many 
been wasting in removing the 
chassis only to find that the line cord 
from the plug or a_ tube 


rn ade 


leaks or 


time service technicians 


have 


Wa loose 
burned out 

It is not usually necessary to pull 
the chassis if the battery wires are out 
of the plug (and you don’t need a dia- 
yram to replace them, because, with the 
above readings you can replace the plug 
n less time than you can find the dia- 
gram). 

Just be sure that 
the wires you get 


after identifying 
them in the proper 
hold the 
drawing 
battery with the 
down like they enter the socket 
and check your readings again. After 
you plug the battery in and turn the 
witch it is too late to learn that you 
put the B plus wire in the A plus 
Look you leap! 


prongs. If you are not sure, 
plug ovel the battery socket, o1 
of it, on top of the 
prongs 


prong. 


before END 


NEW METAL LOCATOR 


A compact metal detector that will dis- 
tinguish between metallic iron and other 
metals such as gold and silver has been 
developed by Gardiner Electronics Co., 
Phoenix, Arizona. The unit contains 
only one tube, a 1R5, and 2 cells. When 
iron is detected, the earphone signal 
becomes louder; when other metals are 
detected, the signal decreases. 
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re. ae nec 
gu A save 


TUNERS 


and 


AUDIO PRODUCTS CO. 


Each Collins Tuner Kit is complete with 
punched chassis, tubes, power transformer, 
power supply components, hardware, dial 
assembly, tuning eye, knobs, wire, {at os 
well as the F 
tuning units, AM tuning units, IF onal 
fiers, etc.,, where applicable. All sub- 
assemblies wired, tested and aligned at 
the factory make Collins Pre-Fals Kits easy 
to assemble even without technical know!- 
edge. The end result is a fine, high qual- 
ity, high fidelity instrument at often less 
than half the cost — because you helped 
make it and bought it dhrect from the 
factory. 





FMF-3 Tuning Unit $15? 


with AFC $18.75 
The best for FM. The most sensitive 
and most selective type of ‘front end 
on the market. 6 to 10 microvolts sen 
Sitivity. Image ratio 500 io 1. 6/6 
tuned RF stage, 6AG5 converter, 6C4 
oscillator. Permeability tuned, stable 
and drift-free. Chassis plate measures 
6\/2''x42"'. In combination with the 
1F-6 amplifier, the highest order of 
sensitivity on FM can be attained 
Tubes included as well as schematic 
and instructions. Draws 30 ma. Ship- 
ping weight FMF-3; 2'/2 Ibs. Dial avail 

5. 


i 


1F-6 Amplifier 


6 Tubes, Shipping Wet. 





FOR USERS OF COLLINS TUNERS: 


Receive $5.00 credit toward the new 
FMF-3A front end! Mail us your old 
front end with $13.75 and we will send 
you the new, improved FMF-3A with 
AFC, or, remit the full 
$18.75 and when we receive your old 
ynit in return a check will be mailed 


you for $5.00 


amount of 











AM-4 Tuning Unit $2450 


Tops in AM superhet performance! A 
3-gang tuning condenser gives 3 tuned 
stages with high sensitivity and se- 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme- 
diate use. Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro- 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector. Draws 30 ma 220 volts 
Mounts on a chassis plate measuring 
4x74 Shipping _ 22 = Ibs. 
Dial available at $3.8 


$55 


with AFC $58.50 
The FM-11 tuner is available in kit form with the 


FM Tuner Kit 


IF Amplifier mounted in the chassis, wired and 
tested by us. You mount the completed RF Tuning 
Unit and power supply, then after some simple 
wiring, it’s all set to operate. 11 tubes: 636 RF 
amp, 6AG5 converter, 6C4 oscillator, 6BAG Ist IF 
2) 6AU6 Ind and 3rd IF, (2) 6AU6 limiters, 6AL5 
discriminator, 6AL7-GT double tuning eye, 5¥3-GT 
rectifier. Sensitivity 6 to 10 microvolts, less than 
Vo of 1% distortion, 20 to 20,000 cycle response 
with 2DB variation. Chassis dimensions: 12'/2 
wide, 8 deep, 7° high 
plied. Shipping weight 14 Ibs 


illustrated manual sup- 


$779 


with AFC $81.00 
The original 15 tube deluxe FM/AM pre-fab kit 
redesigned on a smaller chassis. The tuner now 
wide by 12° deep by 72" high 
This attractive new front and dial assembly opens 


FM/AM Tuner Kit 


measures 14° 


up new applications where space is at a premium 
Kit includes everything necessary to put it into 
tubes 
aligned components, power supply, hardware, ete 
Kit comprises FMF-3 tuning unit, IF-6 amplifier, 
AM-4 AM tuning unit, magic 

eye assembly and complete 

instructions. All tubes included 

Shipping weight 19 Ibs 


operation—punched chassis wired and 


U1. Coline Audie Products Co. ing, REG 
PO Ben 368 Wesrfheld WJ 
Tel Wherfeld 72-4390 
FM Tuner Kit FM/AMT 
with AFE with AF 
Amplifte AM 


state 
Amount for Ku § See weights, odd 


Toto! amount enciosed & Check a 


GUTSTANDING for HIGH FIDELITY! 


== COLLINS 


RECEIVERS 


| WHEN YOU THINK OF TUNERS. THINK OF COLLINS AUDIO PRODUCTS 
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ELECTRONICS 


Camera, master lamp, and power unit. 


HE “electronic 
light for flash 
become in recent 


flash” or “strobe” 
photography has 
years the hall- 
mark of the well-equipped photog- 
rapher. The basic unit of this ultra- 
modern lighting system is the gas 
charge tube developed by Dr. Edgerton 
for the observation and photography of 
moving objects (U.S. patent 2,478,902 
filed in 1933 and issued in 1949) Im- 
provements in the original system 
which made it possible to parallel sev- 
eral lamps (Edgerton patent 2,351,603, 
filed in 1941 and issued in 1044) 
brought the electronic-flash system into 
competition with the 
tional flash bulb. Its advantages of 
long life, high and intensity, 
rapid sequence use, and near daylight 
quality (color temperature) have made 
it extremely popular in the flash-pho- 
tography field. Popularity has made 
the electronic flash tube available at a 
reasonable price in a variety of types, 
and the simplicity of its power supply 
and control equipment make construc- 
tion of a high-quality photo-flash sys- 
tem a simple job. The system described 
here was built largely from odds and 
ends from the junk box—it is neverthe- 
less a high-quality instrument of great 
versatility and durability 
An electronic-flash system consists of 
three basic parts: a power supply, a 
lamp (one or more flash lamps), and a 
trigwvering or timing unit In general, 
the choice of the type and number of 
lamps to be used will determine the 
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speed 


ELECTRONIC 
PHOTO.FLASH 
SYSTEM 


Portable unit provides “‘strobe”?’ 
light for flash photography 


By L. B. HEDGE 
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+ AMP HR STORAGE BATTERY 
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Fig. 1—Schematic diagram of the portable a.c.-battery power-supply unit. 
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Fig. 2, left—A straight a.c. supply. 
Fig. 4, above—New winding checker. 
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Fig. 3—Schematic of the master unit, used with the power supply of Fig. 1. 


general form of the other units. Low- 
voltage (400-600 volts) tubes were 
selected for this unit for several rea- 
sons: 500-volt components are cheaper 
and more easily obtainable than the 
2,000-or-more-volt components for a 
high-voltage system; the low voltage is 
safer, it requires less step-up in a bat- 
tery-operated portable unit, and the 
flash time is longer with the low-voltage 
lamps—an advantage for most 
the electronic flash crowds 


uses 


since the 


lower exposure limit of most films and 
tends to reduce the margin of emulsion 
speed (ASA speed index) available at 
normal exposure times. 

The quantity of light (light intensity 
integrated over the flash duration time) 
produced by an electronic flash tube is 
directly proportional to the power dis- 
sipated in the flash tube during the 
flash. It is fixed by the power avail- 
able in the power supply, and is limited 
by the power-handling capabilities of 


RADIO-ELECTRONICS 





the tube used. Low-voltage flash tubes 
are rated at from 100 to 300 watt-sec- 
onds maximum power dissipation, and 
will operate at 35 to 40% of this power 
with satisfactory efficiency. A 125-watt- 
second flash will give an exposure com- 
parable to that of a Press-40 flash bulb 
when used with Plus-X film. Two tubes 
flashed in parallel from the same power 
supply will dissipate approxi- 
mately 50°; of the available power, and 
since only one will furnish the key light 
for the exposure, the guide number 
(f-stop distance from lamp to sub- 
ject) will be about 75% of the full 
power value. 


each 


Power supply 


Power for the electronic-flash system 
is provided by a bank of capacitors— 
500-volt electrolytics serve well and are 
economical in weight, and space 
occupied. A capacitor will store, when 
fully charged, power equal to %CV°* in 
watt-seconds when C is in microfarads, 
and V is the voltage across the charged 
capacitor in kilovolts. Thus a 200-uf 
capacitor charged to 500 volts stores 
power of % 200 (0.5)? 25 watt- 
seconds. The same capacitor charged 
to 447 volts stores only 20 watt-seconds, 
indicating the importance of keeping 
the supply voltage up; for a given ca- 
pacitor and lamp setup the flash guide 
number is proportional to the voltage 
across the capacitor. 


cost, 


From these basic considerations it is 
possible to plan an electronic-flash sys- 
tem to provide the lighting you require. 
The system described here uses a power 
pack of five 200-uf-500-volt capacitors 
(125 watt-seconds maxinium power, 
guide number for Plis-X about 155 with 
1 lamp, 110 with 2 lamps), with a 
duced-power-switching arrangement to 
permit use of three of these capacitors 
(75 watt-seconds, Plus-X guide number 


a 
one 


6 $4 


re- 


aA 


Fig. 5—Base connection of vibrator. 
115 for 1 lamp) for close-up shots 
where an open diaphragm for soft- 
focus background is required. A light 
storage battery vibrator power pack to 
charge the capacitors was decided on 
since the system was to be used afoot 
and afield as well as in civilization. 
The power supply can be used with a 
117-volt a.c. supply as a charging 
source, and has a built-in circuit for 
recharging the battery from the power 
line (Fig. 1). In an emergency it can 
be recharged from a car storage battery 
with a 2- or 3- ohm current-limiting re- 
sistor in series. If such versatility is 
not required a much simpler, lighter, 
and cheaper power supply is possible, 
such as the a.c. unit in Fig. 2. 

The flash-lamp master unit (Fig. 3) 
with the lamp triggering unit included 
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Fig. 6—The rectifier 
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stack assembly. 


Fig. 7—Power unit using 0Z4 tubes. 


will be essentially the same for any low- 
voltage electronic flash system. It in- 
cludes a socket and reflector for the 
flash lamp, a voltage divider, and series 
of small capacitors to supply the trig- 
gering power, a relay and transformer 
for starting the triggering pulse and 
raising its voltage (the triggering pulse 
to the tube must be about 1,200 volts), 
connections to the power pack and 
camera shutter contacts, and a neon 
ready-light which glows when the 
voltage on the power-supply capacitor 
bank reaches a satisfactorily high value 
(about 475 volts). This sounds more 
complicated than it is: the whole 
thing can be put into a battery-flash- 


Fig. 8—Comple 


te 


portable power unit. 
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THE #630 TV RECEIVER remains unmatched for quality and performance © © © RCA designed and developed this set quality-wise » 


© @© © The original 10° retatled at $475.00 © © © Subsequent 1V_ sets serve ¢ prove the sacrifice of quality for price © © @ } 
comet proof can the re be of its superiority than the fact that m is the choice Of TV engineers and TV technicians! Herewith we offer you—YOUR BES1I 
BUYS IN TV'!—AIl you pay is the price shown © © © Excise taxes have already been paid by us 


# 
10% Extra Discount (_ we og ew 


. > COMPLETE READY TO PLUG IN AND PLAY—Similar in characteris 
on a Combination purchase of ... ind features co the TV KIT at left © Manutactured especially for us 
Regal Electronics Corporation ¢ No efforts or expense have been spared 

in workmanshiy r materials, to make this 2630 SUPER DELUXE IV 

A KIT or any CHASSIS CHASSIS the | a btainable for fringe areas, clarity and all-ar | 


performance ustomers report reception better than 200 miles. Eact 
Set i 


, is factory aligned and air-tested © All parts carry the RMA three 
with T ANY T BE month guarantee ® Our mass volume of business on this CHASSIS 
any SIZE (numbering thousands « 


t pleased customers) now makes it possit 


eee 9157 ;97 
7-*630 TV SPECIALS + TECH- MASTER 


Build your 27” GOLD MEDAL 2430-9 TV CHASSIS, Complete, res 


in and play, including your assigned U.H.F. statior 
90° deflection, o erates all 24” or 27” rectangular and 30° round 


picture tubes. [The last word in TV achievement © Ideal for 
#6§30 custom-cabinet mounting @ Detailed technical data mailed or 

however with the knowledge that this CHASSIS ts a 30-tube HOM 
Sore s BCH MASTER'S ind OUR guarantee, you need mn 


Super Deluxe nen ee re $262. 50 
TV CHASSIS _ COMPLETE LINE OF #630 TECH- MASTERS 


Free. UNF HE 




















UHF/VHF VHF 


ai U. H. F. MODEL 2430: For picture tubes up to 24” $949.50 $] §9.50 


Audio connection for optional use of external 
amplifier 


#630 SUPER DELUXE 31-TUBE TV KIT MODEL 2431: Sam 


: e as 2440, but with True 259-59 199.50 
including your assigned U HLF. Scation © OPERATES 16” TO 24” PIC- Fidelity Push-Pull audio amplifier 
TURE TUBES © Engineered in strict adherence to the genuine RCA 


#640 plus added features * FULL 4MC BANDWIDTH © CAS MODEL 2430-9: For new 90° kinescopes 299.50 262-90 
CODE TUNER © COSINE DEFLECTION YOKE ¢& LARGER (24” rectangular, 2 ind 30") 

POWER TRANSFORMER © KEYED AGC © 12” SPEAKER ° 

UNIVERSAL MOUNTING BRACKETS © CONDENSERS and Rt MODEL 1930: Similar to 2430 with slight 224 95 1 50 
SISTORS at cated capacities and tolerances. You receive a COMPLETE lif a ies ' ' 79: 
SET of PARTS and TUBES svexuthian needed is included (less wire modihcation imncluding fea contre switch 

& solder). All 1.F. Coils and Teanstormers are factory pre-aligned and at rear of chassis and cadmium plated finish 

tuned. You will enjoy building it with LIFE-SIZE easy to tollow instead of nickel 


tep-by-step ASSEMBLING INSTRUCTIONS included with each 
Kt = MODEL C-30: Designed for the utmost in 203 95 149.50 


é 
~ 








only... .§419% » Cr 








7 DUMONT or SHELDON FINEST GUARANTEED PICTURE TUBE 


MOST desirable 5 sizes—ALL RECTANGULAR * *© * BRAND NEW in Factory Sealed Cartons — With a Full Year Guarantee 


C17 «ee $29.68] 20° sor $39.74] 21 sees $4498) 24" cre $66-28]27" cies $8257 





Aluminized 


(CUSTOM-BUILT CABINETS § #630 ‘s%.ct' TV SETS—from FACTORY to YOU ) 


4 a 1 gee pe STYLES in genuine mahogany or walnut (blond 10° extra) © Re ~, drilled for ar hassis and cutout tor any 

» picture tube at no extras in price © Also supplied with undrlled knob panel tor a her IV set © EVERYTHING Rec <7, any F 
easy pe issembly is included © bach cabinet is delivered complete as all with o a satety glass, mounting brackets, backboard, b 
hardware and assembling instructions © Each cabinet is shipped tn an air cushioned carton trom FACTORY to YO 


The VOGUE The MANHATTAN The MAYFAIR The PLYMOUTH The TOWN & COUNTRY 


Most Popular Style, Quality, Price Exquisitely modern, with an ele- Choice of interior Decorators, Patterned 
Table Mode — | of sim pn ty in styling. truly superb in every detail Ava 








k 


after the popular edenz 
‘ picture t 


ra i 3 also available 
for 2 or 27” pieture tube — —_ 
H-42”", W-36 


Hai" 27 D-29 
W-26 25” H-40*, W-27”, D-23” 


$49.54 ‘597 : " 48 . ng. 
q 62 MANHATTAN (24° or 37 cus "59g" 1 | el $109" 
BROOKS RADIO & TV CORP., 84 Vesey St., Dept. A. New York 7, N.Y. amet 
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10 % Extra Discount— purchases amounting to $50.00 or over 


on all items on this page 


#630 TV PARTS...TOP QUALITY...LOW PRICES 


FOR KIT BUILDERS, REPLACEMENTS AND EXPERIMENTERS Brooks LIFE-SIZE Edition 


STANDARD CASCODE TUNER, | ' bes ; PUNCHED CHASSIS PAN, cadmium plated $4. * 630 TV KIT BUILDER-SET of INSTRUCTIONS 
ESCUTCHEON PLATE, | 69 = 630-KIT, screws hers 


tees : BUILDING YOUR OWN 7630 TV CHASSIS is 
COMPLETE SET OF KNOBS, jecals.. ‘ HI VOLTAGE CAGE ASSEMBLY. plete ‘ now simplified with this COMPLETE SET OF 
POWER TRANSFORMER, 275m = , VOLTAGE DIVIDER SHIELD & COVER - BUILDING & WIRING INSTRUCTIONS. Covers 
VERTICAL OUTPUT TRANS. 20472... , ELECTROLYTIC COND. SUB-CHASSIS... all 2630's, from the RCA 10" SET to the latest 
VERTICAL BLOCKING TRANS. 208!2... ‘ . SUPER DE LUXE 3!-tube 1/6" to 24° RECEIVER 
HORIZONTAL OUTPUT TRANS. 2\'''... ; DEFLECTION YOKE BRACKET. : , EVERYTHING ATA GLANCE. LAYOUT 
HORIZONTAL > ated TRANS. 2:/15... : DEFLECTION YOKE MOUNTING Hoop. ; J CHARTS show chassis and coms ts in actual 
. 202D!.. FOCUS COIL BRACKET ot ; LIFE-SIZE with instructions alongside the illus 
s 20202... ‘ CATHODE TRAP COIL sib wee trations 
DEFLECTION ‘YOKE, 2 ees ; CHASSIS MOUNTING BRACKETS, <<! 4 INDISPENSABLE for BUILDING, CONVERTING 
DEFLECTION YOKE, Cosine 70° 206 cas . BRIGHTNESS & HOLD CONTROL BRACKET ‘ or TROUBLE SHOOTING any 2630 TV SET 
SOUND DISCRIMINATOR TRANS. 2 20 WIDTH COMTROL — “5 


3K ee . 
Ist PIX I.F. TRANSFORMER, 02K2... 1. TUNER $ SHAFT BRACKET ! 2 49 





2nd PIX I.F, TRANSFORMER, is. he & HOLDER. mae Od Sieccimes ainda dh stil 
Ist & 2nd SOUND I.F. TRANS. 20/K)... 1. HV RECTIFIER, SOCKET ASSEMBLY, jle 

HORIZONTAL DISCRIM. TRANS. 20°1%... 1. HV RECTIFIER, SOCKET ASSEMBLY, 
FILTER CHOKE, a TV 6° LINE CORD, with bo! 
CATHODE TRAP COIL, 202k4... 1. INTERLOCK SAFETY CONNECTOR 


WIDTH CONTROL COIL, keyed A ‘AG AGC BRACKET & SOCKET ; ce THE NEW CASCODE TUNER 
HORIZONTAL LINEARITY COIL, aa. MINIATURE WAFER SOCKETS 


3rd & 4th PIX COILS : can now be installed in ANY TV set 
FILAMENT CHOKES 204L1...  « OCTAL WAFER SOCKETS. SH “ ” 
VIDEO PEAKING COIL, Cc Se ‘ CATHODE RAY TUBE SOCKET, eads ‘ Brooks CASCODE MANUAL 
VIDEO PEAKING COIL, wae <3 HV KINESCOPE LEAD. 

Tnee ianees Gane cola’ yg AUDIO OUTPUT TRANSFORMER oko)... ¢ 
ION TRAP BEAM BENDER, double 20302... 8” PM SPEAKER, nagnet 3.97 only 50 Postpaid 
ION TRAP BEAM BENDER, sngic 2050)... 12" PM SPEAKER, Smagnet 6.94 


VARIABLE eames . v. FILTER eeenennnee (Catena) HINTS FOR BETTER mien ON 630TV 


PICTURE & SOUND, (0) chins | meg &switch 1. = oo Mm... = 630TV DIAGRAM WITH MODIFICATIONS 
VERTICAL & HORZ. hrns ioe ee J 30% 500 mmi COR ee ee er se 149 ILLUSTRATED TY CONVERSION MANUAL 
BRIGHTNESS CONTROL, 50) chs... .s. alent es ESA PULSE KEYED AGC CIRCUIT DIAGRAM 
HORIZ, CENTERING, » rewound 20 ohms... 

HEIGHT CONTROL, 25 ~eao! 


WEIGHTY CONTROL, 25 megohms........ 48 #688 BARTS ip COMPLETE SETS ne a 


VERTICAL CENTERING, wirebouns 20 chine TV WIRE SOLDER KIT, f° ony Ai¥ far oala 4 1 .00 
“ ‘ es VIDEO AND LF. KIT, 19 tems.......... 
HORIZONTAL DRIVE, 20) i ads VARIABLE CONTROL KIT, ie et 
e CARBON RESISTOR KIT, sistors.... 6. 
WIREWOUND RESISTOR KIT, 4 resistors. 
YTIC CONDENSERS—S5°() BRACKET AND SHIELD KIT, 1e toms... E KEYED AGC KIT 
ELECTROLYTIC CO ELECTROLYTIC CONDENSER KIT, / PULS 


40/10/80 {i—450/450/150 v.......... 1. TUBULAR CONDENSER KIT, 38 condensers 4. ee other ike Vr 2 Be 
p= fer ef Sere Stade ewes CERAMIC CONDENSER KIT, 28 condensers 3. Improves performance, and es a steady pic 


40/10/10 450 4s 00/900 ¥ . oa .ccocs Be MICA CONDENSER KIT, Jensers... 1. ture on all 


hannels 
20 80 ii—450 350 Ses TERMINAL STRIP KIT, set of 30.00.00... COMPLETE SET OF PARTS 42 59 
2850/1000 mid—10/6 Vo... ccc cece eee COMPLETE SET OF TUBES, 2 ‘ Including 6AU6 tube & Instruct 








with easy to follow step-by-ster str 
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bod © 
ae ee Sone 0 eanien #630 TV BASIC PARTS KITS UNIVERSAL "": "= BRACKETS 


MOUNTING 

PUNCHED & BRNLED CHASSIS PAN Fits All Complete 
BRACKET & SHIELD 12%" to 21 cluding band 
VIDEO & IF. 7 iterns All for picture tubes picture tube 
POWER TRANSFORMER 220116 
VERTICAL OUTPUT TRANSFORMER only 4 
FiYbAcK TRANSFORMER Teg : | 

ME bod 2 Te 4 ‘4 
FOCUS COIL s #20202 $ 49 ; G3: 277 V4 § 97 
COSINE DEFLECTION YOKE 70¢ 
Including LIFE-SIZE TV BUILDER INSTRUCTIONS 

















Modernize a *630 or any TV Set 


; 89 wore 
IT’S YOURS FOR ONLY $7 e | STANDARD CASCODE TUNER 


For better all around performance 


TV CRYSTAL-CLEAR LUCITE MASKS i | eae $99 








Framed in Rich Gold Leaf Finish 
Tube Size Overall Dimensions 
17°' — Rect. 13'/2" | SOR errr — 
21°' — Rect. 1544” Se Pr ee is es 
24°' — Round 20'/,” ger ae Tt 


** — Rect Y,’ ‘ iebhoun eee 
27 R Ae. TP eccace 15.48 MISCELLANEOUS ITEMS THIS REGENCY U.H.F. CONVERTER 


Model #RC-600 
“| | Rea reveack thansronmen, sou ae Selves: 08 UNF. Problems 
A FLYBACK TRA ER, doubler 
TV PLASTIC OPEN MASKS VERTICAL OUTPUT TRANS., 1? to | ratio Regency 
in conj ti with safety gl! HV CONDENSER cartwheel, 1(kv-500v J hoa 
oo aaa SELENIUM RECTIFIER, 100ma ose 
sre Mae cocci || RRA RR 7 
* A, ee E L mtd-450v aw 
+ eee soa a a AUDIO OUTPUT TRANSFORMER, 506 @ Gporetes on ALL TV Besolv 
- =a 28 sovsecessece Fs AUDIO OUTPUT TRANSFORMER, universal @ Gets ALL U.H.F. Stations 
LF. TRANSFORMER COIL, 456kc ; @ Just plug in—No installation work 
.F. TRANSFORMER COIL. 10.7me 
: 5” PM SPEAKER, alnico 5 
TV SAFETY GLASS in HANDY SIZES Se cuak GORE Git mehisd cos | 
13%" x 16'/,". $2.9 | - x 22" . warts Td ‘i $49.95 list price ay 994) .97 
IStA" x 204"... 3. Y," vey * 100 ASSORTED RADIO CONDENSERS 
i7%," » 23%". . 5.24 21/4" 3 27"... 6. 1000 ASST. TUBE CARTONS, all sizes 9.99 Your price complete. only 


BROOKS RADIO &TV CORP., 84 Vesey St., vevt.a, NewYork7,N.Y. 


SEPTEMBER, 1954 


CODE MANUAL 




















dJerwrite 





























ELECTRONICS 


° * . design). A new low-voltage winding 

High Fidelity for a vibrator primary and battery- 

hal : charging secondary was wound with 
Amplifier and No. 18 enameled wire in the space 


occupied by the original filament wind- 

p li s ings. This winding will require some 

Tech-Master audio amplifier kits are made with the reamp ifier cutting and trying, since it operate 
same “‘custom-quality” attention that has made Tech- from a wave shape very different from 
Master the first name in TV chassis. They are built to K iTS the sine wave for which the trans 
a standard, not to the price. There have been no com- former was designed. Start with a wind 
promises .. . every component is the finest obtainable ing which will give 2 volts a.c. each 
. workmanship is meticulous side of the center-tap when 120 volts 
is applied to the primary. Be sure, 

UL* WILLIAMSON TYPE AMPLIFIER KIT: in all testing, that the core is reas- 
(with power supply.) Famous Williamson circuit with modi- sembled in the coils before power is 
fications for increased, undistorted power output. Uses applied! Check the operation with 
specially wound quality output transformer the battery and vibrator connected a 


Model TM-15A, DELUXE AMPLIFIER KIT: Factory as- shown in Fig. 4, measuring the voltage 
sembied, all sockets, terminal strips and connectors across the 120-volt winding with a 
riveted on chassis, ready to wire Net Price... $49.95 10 nn wr bias _ t nd 
h -oh ‘esistor across , anc 


“Ultra linear operation through use of ~~ eaneant -_ ’ an 
screen- tapped primary output transformer O1-sf buffer capacitors (C1 and 


pen ee +e across the high-voltage section. In 
the high-voltage leads during this tes 
4 CHANNEL PREAMPLIFIER-EQUALIZER KIT: adhe gt agen ats gery Ahan 
Provides complete equalization for virtually all recording sh i ee ee Behe 
characteristics now employed. Extra flexibility provided by will probably put out a considerably 
independent bass and treble boost and attenuation controls. higher no-load peak voltage. Add to or 
Model TM-15P, DELUXE PREAMPLIFIER KIT: Factory as- reduce the number of turns on the new 
sembled, all sockets, terminal strips and connectors ] winding until the output on the line 
riveted on chassis, ready to wire Net Price. ..$19.95 . winding is 120 volts. Note that the syr 
chronous vibrator (Fig. 5) has been 
connected as a nonsynchronous one by 
: paralleling the two sets of fixed cor 
Literature tacts—this is done to provide better 
Upon Request current-handling capacity since the 
load at the start of the capa 
charging cycle is high (10 to 15 
for the first few seconds). When 
special winding is adjusted to 


120 volts on the line winding, the tran 
AN- former is ready for use. 
Yy >) 4 fe nal High-voltage rectifier units are av 
i. f o -}. +f- _s f able for use in the capacitor-charg 
- . & yor | circuit, or four 120-volt units of 


type used in a.c.-d.c. receivers c: 
CATHODE RAY TUBE SPECIALS wired in series for each half-wave 


ONE YEAR GUARANTEE tion as shown in Fig. 6. These 
STAN. BURN 
Pa 


AT ALL LEADING RADIO PARTS DISTRIBUTORS 
TECH-MASTER CORPORATION 
75 FRONT STREET, BROOKLYN 1, NEW YORK 


TECH-MASTER, MAKERS OF CUSTOM-BUILT TV CHASSIS, 
QUALITY TV KITS & HIGH FIDELITY AUDIO EQUIPMENT. 











ow HERE 1S LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 

Sg COMPLETE $5 A 
2 VOLS. 6 PAY ONLY | mo. 
AUDELS T.V.-RADIO 
SERVICKH LIBRARY 
Highly Endorsed TOO 
Facts Over 1552 Page 
625 Illustrations, Diagrams 
of Varts, Presents Impor 
tant Subjects of Modern 
Radio, Television, Indus- 
trial Mlectronics, F.M., Pub- 
lic Address Systems, Auto, 
Marine & Aireraft Radio, 
Phonograph Pick Ups, ete, 
IT PAYS TO KNOW! 
The Basie Principles ~— 
Construction—Installation 
Operation Repairs 
Trouble Shooting Shows 
Ilow to get Sharp, Clear 
T.V. Pictures. Install Aeri 
als liow to Test, Explains 
Color Systems, Methods of 
Conversion, Terms, ete. In 
cludes Ultra High Fre 
quency (U.ILF.) Valu 
able for Quick Ready Ref- 
erence & Home Study. Tells How to Solve T.V, 
& Radio Troubles—Answers Your Questions, 
Get this Information for Yourself. 
7 DAY TEST—ASK TO SEE iT! 


ew--------MAIL ORDER---------- 


AUDEL, Publishers, 49 W. 23 St., N.Y.10,N. Y; 
Mail AUDELS RADIO SERVICE LIBRARY 2 Vols. $6 on 
days tree Sy " ‘6 K. twill remit $1 in 7 days and $1 cece 
until $6 is paid. Otherwise | will return them. 


were assembled on old tube bass 
simplify removal, and were substitute 
12QP4a B1014 for the pair of 0Z4’s which were 
12Ura0 initially (Fig. 7). The 024’ 

180P4 81014 sections paralleled) will work sati 
torily with the power-line supply, | 
the excessive peaks in the vibrator out 
se Algminum, put cause early tube failures in all the 
{Grea 0Z4’s I have tried. 

Japan Two safety features which seem 
irae worth special attention are included 
Aluminum) ° 3 the power-unit design. First, the 

on the main function switch, S1, i 

as a lock on the hinged cover of the 
power unit (Fig. 8), by mounting the 
QUANTITY CRT USERS switch in the case of the unit and cut 
Sus breseld, AG Cat's minimum cripment. WHITE ting a hole through the case cover, so 
— wore oriented that the cover can be opened 
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AUTHORIZED DISTRIBUTORS for: General Electric, only when the switch is in the of 
Kenrad, Tung-Sol, National Union: De Waid, Regal 


Automatic and General Motors position. The off position of the main 


switch not only opens the power conne 

AUTOMATIC CUSTOM. BUILT RADIOS | cor, Viinaute tions but also connects discharging re 
FIDELITY . _ 

sistor R5 





across the power capacitor 


pu agg . 
Also many other special bank. This prevents opening the power 
r and transmitting types, and al! electronic of - . 

parts ana equipment at lowest prices. Send us a unit with the capacitors charged or 
ist oO our requirements for prompt quotations 

er s ° ‘ rder ance re - + \ , “_¢ " 

pag Eg charging. Second, power-adjusting 


Zr © ~~ a latest price list and Hi-Fi Catalog to switch S? is a 3-position unit, and 


; , makes possible switching from high to 
apis F STAN- BURN RADIO and to low power, or vice-versa, without 
seiceneennae ELECTRONICS CO fireworks. Without buffer resistor R4 


A A NR Ra I Bg Bt is Bigs I TG. Ally, 


resistor 
1697 BROADWAY * NEW YORK 19, N.Y. and supplementary discharging resistor 


Employed by 
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Let the Kay-Townes SUPER-KATY 
prove its superiority over 
ALL other TV antennas 


on the market today! 


Here’s why the famous 
KAY-TOWNES 


Sup? ta AY 


wins in every case! 


FAR REACHING Reception! 


New MOLDED, RIBBED 
INSULATOR for low water 
absorption! 


New RIGID Construction to 
withstand gale-force winds! 
EASY Installation! 

LESS DEPTH on mast! 


Best by Color-Test! 

Super Katy has been proved 
the best antenna for fine color 
reception by actual field tests. 


Every Super Katy installed 
will bring NEW SALES! 





The long reach, long profit ,antenna 


“Fringe area” dealer-servicemen in eGery part of 
the country are reporting outstanding sales and 
service stories ...and, mounting TV consumer demand! 
The new, revolutionary Super “KATYS" have now 
convincingly proved every quality and performance 
claim attributed to them. 

Kay-Townes’ original SUPER KATY design... 


now amazingly improved... will out-perform any 












other competitive antenna on the market today, 


regardless of type or design principle! 
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ANADA By 


You Can Solve 
Your Problems 
in Handling 


VHF and UHF 


TV SIGNAL 
AMPLIFICATION 


CHANNEL 
CONVERSION 


TV SIGNAL 
DISTRIBUTION 


Easily... 
Effectively... 
Economically! 


USE THIS HANDY COUPON 


BLONDER-TONGUE LABORATORIES, 
Dept. VJ-13, Westfield, New Jersey 


Inc. 


Please send me the following FREE Literature: 


[.) The B.T ‘Add-A-Unit’ 
Master TV System 

[.] ‘Add-A-Unit’ Installation Manvgl 

[.] TV Calculator 


[ UHF Converters 


Nome 
Address 
Zone 


City 


State » 
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me oe ee oe oe oe we oe we oe ee oe oe 


04 








ELECTRONICS 


R6 this switching 
done with the main 
position to insure against throwing 
uncharged capacitor bank C3 
charged basic bank C4 with a re 

high current surge, or to switch 3 
off without discharging it. This would 
leave it a hazard when the power unit 
is opened, 
when it 


would have to be 
switch in the off 


across 


ulting 


or cause a 


again 


heavy current 
surge switched into 


use, 


18 


Transformer T2 (Fig. 3) used to 
supply the striking pulse can be pur- 
chased, or a small, high-ratio iron-core 
transformer from the junk 
be used. The one I used surplus 
Ouncer microphone-to-grid unit. The 
high-voltage pulse is wired to the third 
conductor in the lamp cables (Fig. 9-a), 
and the of 


box can 


is a 


corresponding terminals 


WR UNIT 


Fa Len 
vy) } 3 ; 
* ~ | awe INSUL. CABLE 
= 


6 
Fig. 9-a—Connection to slave lamp unit. 
Fig. 9-b—Connection for extension cord. 
the two receptacles are connected to- 
gether, making either receptacle avail- 
able for the master camera unit 
the triggering pulse delivered to the 
other receptacle which can be used for 
the second slave lamp. An extension 
cord (Fig. 9-b) may be used in either 
lead, giving extra flexibility in the 
positioning of the power unit with re- 
spect to the lamps. 


Parts for electronic photo-finish 


Resistors: 2—i00, i—i50, 2—i8,000, i—39,000, | 

330,000 ohms, '/, watt; 3—5,000, 3 watts: |—30-ohm 
rheostat 

Capacitors: 2—.0! yf, 800 volts; |—0.! pf, 500 volts 
1—50 pf, |—100 pf, 25 volts, electrolytic; 5—200 uf 
500 volts, electrolytic 

Miscellaneous: 3—3-contact female connectors; 3 

3-contact male connectors; |—relay, normally open 
$.p.s.t., 17-ohm coil (Advance type 003); 2—selenium 
rectifiers, half-wave, 75 ma, 500 volts a.c.; |—recti 
fier, 6 volts ac. half-wave, 2 amps; !|—4-pole, 4 
position switch, rotary; |—I-pole, 3-position switch 
rotary; I—lI-pole, 3-position (on-off-momentary) 
switch; |—VB-8-A 2-volt synchronous vibrator (ATR 
900 or Mallory 14903 may be used with wiring 
changes); |—rewound power transformer, 750-volt 
secondary, center-tapped: !|—Ouncer, mike-to-grid 
transformer, (photo-flash ignition coil, GE 86G4!) 
2—4-pin ceramic tube sockets (for Sunflash D tube) 
i—battery, 2 volts, 20 ampere-hour storage (Willard 
6B 54); i—neon glow lamp, NE 2 or NE 9: photo 
flash tubes (Sunflash D) 


Switch S3 provides a convenient dis- 
connect for the shutter connection, and 
on its “momentary” side is a manual- 


| triggering connection for open-shutter 


flash shots. If the switch is not easily 
available, a s.p.d.t. switch may be used 
with a push-button in the lead to ground 
for manual triggering. 

Neither the electrical nor the 
chanical construction of the electronic- 
flash system is critical; arrangement 
of parts and wiring are matters of per- 
sonal preference and individual design. 
My power unit was built into a 
made from aluminum roofing sheet and 
%-inch Masonite. 
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Special Offer On This 


Complete RADIO 
ENGINEERING 
LIBRARY 


Library that Brings High- 
Help the Whole Field of 


Engineering. Places Authoritative 
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special money-saving offer 


r 
McGraw-Hill Book Co., Dept. RE-9 
327 West 41st St., New York 36, N. Y. 
Send for 10 days’ FREE trial, the RADIO 
ENGINEERING LIBRARY. If satisfied I 
will retwen books. Otherwise I will send $8.00 
plus delivery charges then; and 86 a month for 
5 months. (Reg. price $48.00, you save $10.00.) 


Address 


Home 
City & State 


Employed ees 
We'll pay Delivery Charges if you enclos 
$8.00 first WITH 

return refund 


payment Sanne 
privilege for full 


(Offer applies to U.S 


only) 


RADIO-ELECTRONICS 





ODERN design 
with ruggedness, _ ser- 
{ viceability, the exclu- 
new “FLEXIBLE” 
WORM GEAR and a built-in 


thrust bearing are the main 


sive 


features of the new  Brach 
SKY CHIEF Rotator. Below 
is the new control unit shown 
in actual size. It has a fine 
furniture finish and is styled 
to blend with the decor of all 
living rooms. Truly the Brach 
Rotator control unit is De- 
Modern 


After two years of research 


signed for Living. 
and experimentation in the 


Brach laboratories, we now 


bg I ae 
CSLGH ECE at OF 


claim the following features 
for the Brach SKY CHIEF. 


Designed for Modern Living 


e Exclusive flexible worm geat 


assures operation in_ high 


winds, with ice 


loadings, 
and massive antenna arrays. 
Super-strength precision cut 
bull gear. 

Greatest starting and oper- 
ating torque. 

Easily replaceable motor. 
No drift-dynamic stop 
control. 


Designed for all chimney 


and mast mounts. 


Modern oki 
OUCH tUlng 


—- CHANNELS — 


THIS IS THE ACTUAL SIZE OF THE CONTROL BOX 


BRACH MANUFACTURING CORP. e 


SEPTEMBER, 1954 


Model No. 54 M 


Weatherproof design built in guy 
mounting adaptable for 
high mast installations 


chimney or 


Motor easily replaceable—just plug-in 


Super irene constructt« 
safety agamst high wind 


and massive antenna art 


Div.of General Bronze « 200 CENTRAL AVE., NEWARK 3.N. J. 
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Waid, 


25% more power | 


.. with the new 


ELECTRO ‘‘D-612’’ 
6/12 Volt DC Power Supply _ 


at no extra cost 





ONLY Fig. 10—Shutter at its largest opening 


39%: 
NET APPROXIMATE GUIDE NUMBERS 


An assembled 
unit at a price Watt-second output 50 75 100 125 150 
comparable 
to kits Daylight Color Film: 
Kodachrome, 
Ektachrome, 


2 Reasons why Electro “D-612” gives 25% more power SoNENE 


Verichrome, 


and supplies 10 amperes at both 6 and 12 volts continuous. Plenachrome, 80) 95 115 135 160 


Plus- 
Heavy duty control transformer offers better regulation and | ' 
, Plus-X, Super XX, - 
withstands overloads for long service. | | Supreme, Super-Pan 100 115 135 155 180 


Press 
Electro application of larger selenium rectifiers, combined 
with EPL patented conduction cooling increases rectifier 
power rating. A slave lamp unit is often helpf 


Other advantages of the "D-612" Only Electro provides actual _ bn gh oe sg pone = a5 

are rugged construction; con- proof with performance charts. eee ee ee nn nee nthe, 

tinuously variable control and ome clamping arrangement for holding 
superior filtering (less than 5% Model “NF” DC Power Supply 0-28 the reflector—and the job is done. The 
ripple over rated ranges). Oper- volts, 15 amps. continuous for all ystem works with or without the 
ates all 12 and 6 volt auto radios, low-voltage applications. lamp—it can be added at any til 
plus relays, phone circuits, low Model “S” Battery Eliminator con- After the system is completely a 
voltage devices. For electroplat- ea battery readies te AC oll. bled, synchronization can be ad 

ing and battery charging. oneness by opening the back of the e1 
(Fig. 10) and looking through the le 
while the shutter is operated at i 
largest opening (smallest f number) 


ELECTRO PRODUCTS LABORATORIES The fas will be fast enough 


the shutter action so that the len 
4501-Ra Ravenswood Ave., Chicago 40, Illinois ing, if the flash is not properly 


Canada: Atlas Radio Corp., Ltd., Toronto »"  chronized, will have 


























Send for free literature today! 


an irregular and 
maller opening than its full-o; 
image. Adjust the 30-ohm_ rhe 
(Fig. 3) to a position where the 
hows a full opening of the shutt 
complete synchronization, and the 


Mf aT oxgere an 
Se Bae 


tem is ready to operate. The table v 
Check THE NEW Floritone EXTENSION SPEAKER serve = a = ve ie rot with 
“CONTROL AT YOUR FINGERTIPS” | ***{CM) DUE relectons, background 
H E AT H K I T The extra “personal” speaker rariats : P ake ¢ } cit 
jar eae TU~a “Guat tox variations that make a firm speci 


processing, and other factors intr 
yrs m 
4 . SCOPE the “hard of hearing” and tion impracticable a roll or two 
, Se . the utmost 
)\ ) 
~~ 





in luxurious = each type of film you plan to use, shot 
FOR tening pleasure for every 


ner 


Denia. Ate % aaxieaie at a variety of subjects will | 


sontwele oltiee: speaker—both . you to establish the right guide num 
oY $2950 + : i 


or shuts off sound. -~ PS - 2 7 ; @s > roc 
Easily installed and lists for 7 ber for your a" films and the pr 
only $14.95 essing you prefer. 
ma ON PAGE eathennars a ee wn ee ., , ' 
Dealers and distributors, write $10-°° The experience rained in this explo: 
Jor liberal discount informa- y P ry : ] Dav se anv time 
69 ae (Dept. RE.) . ry apts will re ay Se elf ge 
when 1 Saves you om ju mi 
SOOTIN'S, INC. some prized shot for want of the prope 
321 NW 3rd Ave., Miami 36, Fla. 
| guide number. 
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YOU DON'T NEED A FVR 
COAT; JUST SPRAGUE 
CAPACITORS! 


Accept no substitutes. 
There is a Sprague 
Distributor in every 
sales area in the 
United States. Write 
for the name of your 
nearest source of sup- 
ply today. 


wv Trademark 


SPRAGUE 


SEPTEMBER, 1954 


Don't Be Vague... Insist on SPRAGUE 


Insist on Spregue 
CERAMICS 


Tiny, tough, dependable . . . 
in every application... 
whether discs, plates, buttons, 
or door knobs. And there's a 
Sprague ceramic capacitor to 
meet every service need. You 
give your customers depend- 
able service, guard yourself 
against costly call-backs, 
when you use only Sprague 
Ceramic capacitors. 


Insist on Sprague 
TWIST-LOK™ 'LYTICS 


Sprague TVL's fill the top 
performance bill in the tough- 
est TV circuits. High tem- 
peratures, surge voltages, rip- 
ple currents won't faze them. 
Like all Sprague capacitors, 
Twist-Lok ‘Lytics are your 
first line of defense against 
expensive call-backs, 





Insist on Sprague 
BLACK BEAUTY’ TELECAPS 


The most imit ited capacitor 
Sprague ever introduced, But 
you get Sprague performance 
only when you insist 
Sprague Telecaps. Hundreds 
of millions are in use toda 
as first choice of quality con 
scious manutactures ind 
servicemen, It's the premium 
molded tubular at no extra 
cost. 


Get your copy of Sprague’s latest radio and TV 
service catalog C-609. Write Sprague Products 


Company”, 8! 


Marshall St., North Adams, Mass. 


*Distributors’ Division of Sprague Electric Company 


WORLD’S LARGEST 


CAPACITOR MANUFACTI 
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A dding an element 
widens transistor 
applications and 


pas thtiltties 


4 -TERMINAL TRANSISTORS 


basically a 3- 
like a vacuum 
needs emitting, control- 
and collecting elements. 
Again like a tube, an amplifying crystal 
can often show improved 
fourth element is added 

of 4-terminal transistor have 
developed and tests show that remark- 
able results may be expected from them. 
Gain, 


HE transistor is 
element device 
tube. It 
ling, 


results if a 
Several types 


been 


saturation current, 
internal 


characteristic 


frequency 
and impedance 


among the 


range, are 
that can be 
improved by a fourth element or 
trode. 

ig. l-a shows a 4-zone semiconductor 


invented by Jewell J. Ebers of Whip- 


elec- 








Fig. l-a- 
Fig. 1-b 
Fig. l-c 
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The 4-zone semiconductor. 
Alpha-emitter bias curves. 
Circuit variation of Fig. l-a. 


pany, N. J. His patent (No. 2,655,610) 
has assigned to Bell Telephone 
The zones are identified 
by P or N to indicate positive or nega- 
tive type conductivity. The semicon- 
ductor can be prepared from a single 
crystal. It may have a cross-section 
area .03 inch on each side, with the 
outer zones .05 inch thick, and the inner 
ones .002 inch. Metal is plated at the 
ends of Pl and N2 for connecting leads. 

Fig. l-a shows typical voltages and 
a suitable hookup for the new transis- 
tor. Pl, N1, and N2 function as emitter, 
base and collector, respectively. P2 is 
tied through R2 to the output circuit 
This extra zone is a control element 
under the influence of R2. Emitter bias 
is varied by R1. 

Fig. 1-b shows some of the remark- 
able results provided by this transistor. 
The graphs show how alpha 
gain factor) varies as R2 and the 
emitter current are changed. When R2 
is zero, we have the case of an ordinary 
p-n-p transistor since N2 is shorted out. 
Therefore we find the usual constant 
alpha of almost unity. When R2 has a 
low resistance, for 


been 
Laboratories. 


(current 


example several 
hundred ohms, there is a steep rise in 
alpha with emitter bias. In other words, 
R1 is a very effective gain control for 
this transistor. With a high R2 we find 
amazingly high alpha. With 10,000 
ohms, for example, alpha is actually 
higher than 50. It remains nearly con- 
stant as emitter current varies. 

The 4-zone transistor may also be 
connected as in Fig. l-c. This requires 
a single battery supply and only two 
resistors. Due to interaction between 
this circuit is excellent for trig- 
gering or switching work. Ordinarily 
we need a point-contact transistor for 
these The new 4-zone trans- 
istor, although a junction type, is just 
as effective. Thus we can 
tage of the junction features: high 
efficiency, and rugyedness. 

The graph tells the story. If I is 
increased from zero, E sharply. 
This indicates a region of high positive 
resistance. After the peak 


zones, 


purposes 
take advan- 
low cost, 


rises 


value is 


by NATHANIEL RHITA 


reached, further bias causes E to drop. 
This, of course, signifies negative re 
sistance and instability, just what we 
need for a trigger. After point Ff 

another positive resistance region ap 
pears. If I is increased past I,, the 
transistor is flipped from a low current 
(open switch) condition to one of high 
current (closed switch). It is triggered 
back to its original state by any pulse 
that lowers I below its critical value 

In Fig l-c, I is controlled by either 
or both resistors. 

Fig. 2-a different 
transistor. There are only 3 element 
here as in a conventional n-p-n junction 
type, but the has two 
terminals. A voltage is applied between 
these two points, and the performance 
is improved remarkably. The 
that flows between the two 
the base can reduce the 
this zone—down to zero if desired. In 
turn this extends the frequency range 
and increases transistor gain 

The simplest application of this new 
transistor is as a modulator. In this 
case we take advantage of the two in 
puts: one to the emitter, the other to 
the auxiliary base terminal. It is im 
portant to remember, however, the 
phase difference between them. In Fig 
2-a a more negative bias will 
output current. A greater bias at point 
A will 

Fig. 2-a is a modulator 
carrier is fed to the emitter eleme) 
The d.c. flows through Rl. The 
audio modulates the carrier. 
Point A is biased by the same emitte: 
battery but through a separate resistor 
(R2). These resistors permit individual 
adjustment of bias to the two control 
elements, and also isolate one 
the other. The bias at A has the 
polarity as that of the emitter 
lated output flows through a 
former to a load (L). 

Fig. 2-b shows the transistor as a 
frequency converter. T1 feeds energy 
back from the collector to the auxiliary 
terminal at the base. Polarity of the 
windings must be that 


shows a type of 


base separate 


current 
point in 
resistance of 


mcrease 


decrease it. 

circuit 
’ 
bias 
voltage 


from 
same 
Modu 


tran 


observed, so 


RADIO-ELECTRONICS 

















Here’s the ideal “all-channel” antenna 
for fringe and far fringe reception 


THE NEW-RADELCO 
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MODEL DN2 FOR VHF > UHF 


* Completely rejects interference 
from both back and sides. 
* Eliminates co-channel interference. 


* Front to back ratio far surpasses 
any other antenna on the market. 


* Superior all-channel gain. 
x Completely pre-assembled. 


> 95 Trade Mark 
34 Registered 
LIST Pat. Pending 
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The Dragnet 
Has Been 
Thoroughly 
Field Tested 


After several years of development 
and field testing in all sections of 
the country, Radelco now give 

an antenna that definitely solves 
the reception problem in areas 
where reception has been found 
most difficult. 


RADELCO MANUFACTURING CO. 
CLEVELAND 25, OHIO 


Dragnets are now being 
Shipped to distributor 
throughout the nati 
Place your order now v 
your favorite parts jobbe 
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Principle Sea ang co-mos 
"i *Hlorma, 
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e2e- and the little monster 
walked right off 
the drawing board! 


Conceived in the fertile imagination of Paul Klipsch, America’s 
leading designer of loudspeaker enclosures, and brought to life by 
the advanced production facilities of CABINART, the Little Monster 
astounded everyone who came into contact with it. Startled and awed 
by its almost-Klipschorn performance on light and middle bass, 
they were amazed at its complete freedom from boom and distortion. 
You too will be amazed ... RESPONSE LIKE THIS 
FROM A 20° CORNER HORN SPEAKER ENCLOSURE! 


Paul Klipsch had blueprinted a small corner horn enclosure... 
light enough to move anywhere in the home, compact enough 
to fit in any space, versatile enough to complement any decor, 
and with performance enough to please the most critical ear... 
thus the Little Monster was born. Size ... 20 inches; weight... 
28 pounds; versatility ... it can be wall-mounted, corner-hung, 
placed on a table, a bench, a shelf, anywhere in the home; 
performance . . . unbelievable! 
The Little Monster, fifth in the Rebel series and thus called the KR-5, 
approaches Klipschorn performance on light middle bass . . . is 
excellent for its size even on heavy pipe organ bass. The response 
is smooth and clean... completely free from boom and distortion. 


The acoustical science as applied to musical instruments has been 
incorporated within the Klipsch-Rebel series—so that 
the enclosure itself assumes the characteristics of a musical reproducer. 
The KR-5 is thas scientifically engineered to provide 
the maximum performance possible from a 20” corner horn. 
Thia latest Klipsch Design by CABINART is available in both finished and Utility 
(unfinished) modela. Also available is a portable model in Leatherette. tL 


Finishea $48.00 unity $33.00 


See the KR-5 at your local jobber, 
or write for complete information to Dept.i6-J 


G & H WOOD PRODUCTS CO., 


by Cabinart 75 North 11 St., Brooklyn 11, N. Y. 
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oscillations will take place. The signal 
from a radio station to be received 
beats with the local frequency to which 
Tl is tuned. The i.f. appears at T2 
which may be followed by an amplifier 
and detector. 


-——-4{¢-— 














Fig. 2-a—Base contains 2 terminals. 
Fig. 2-b—Frequency converter circuit. 
Fig. 2-c—Alpha variation vs. frequency. 
Fig. 2-d—Db variation with frequency. 


Some of the startling results obtained 
with the new transistor are shown in 
graphic form. Fig. 2-c shows the varia- 
tion of alpha (current gain factor) 
over the frequency range. [, is the 
current flowing through the transistor 
base element. When this current is zero, 
we have the case of an ordinary n-p-n 
junction. Alpha is nearly unity, but 
drops rapidly at several megacycles. 
When I, is 1.5 ma, alpha is lower; but 
note the more gradual drop. The curves 
cross each other at about 25 me, and 
thereafter the new transistor is defi- 
ntely superior. 

That important factor, db gain, is 
described in Fig. 2-d. When I, is zero, 
gain begins to drop even at 100 ke. 
No wonder the conventional junction 
type is hard put at broadcast frequen- 
cies! It is almost impossible to get this 
type to amplify or oscillate above 1.5 
me. Now look at the characteristics of 
the 4-terminal transistor. With a loa¢ 
resistor (R,) of 2,460 ohms, gain 
less than before, but it holds up very 
well even past 20 mc. With a 5,100-ohm 
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MODEL 


200 


MULTI-TESTER 


outsells all others combined! 


More technicians are using the Model 260 
than any other high-sensitivity VOM. Over half 
a million Model 260's have been sold to 

date! 20,000 Ohms per volt. You'll find it 
wherever quick, accurate, electrical checks 
are needed. It's so handy, so dependable, so 
sensibly priced. Ask your jobber to show 

you the Simpson Model 260. Only $38.95, 
including Adjust-A-Vue Handle, 

Carrying cases from $6.75. 


the new vom with a 7” meter 


20,000 Ohms per voit DC. 5,000 Ohms per volt AC. 33 RANGES 


DC VOLTAGE: 0-1.6, 0-8, 0-40, 0-160, 0-400, 0-1600, 0-4000 volts 
(20,000 ohms per voit sensitivity) 
AC VOLTAGE: 0-3, 0-8, 0-40, 0-160, 0-800 volts (5,000 ohms per 
volt sensitivity) 
AF OUTPUT VOLTAGE: 0-3, 0-8, 0-40, 0-160 volts (0.1 microfarad 
internal series capacitor) 
VOLUME LEVEL IN DECIBELS: ~12 10 + 45.5 DB in 4 ranges. 
Zero DB Power Level, .001 watt in 600 ohms. 
DC RESISTANCE: 0-500 ohms (4.5 ohms center); 0-5,000 ohms (45 ohms center); 
0-50,000 ohms (450 ohms center); 0-500,000 ohms (4,500 chms center); 
0-5 megohms (45,000 ohms center); 0-50 megohms (450,000 ohms center) 
DC CURRENT: 0-80, 0-160 microamperes, 0-1.6, 0-16, 0-160 milliomperes, 
0-1.6, 0-16 amperes (267 millivolts maximum diop) 
MODEL 262 complete with 2 test leads with removable 
alligator clips, 4,000 v. DC multiplier SEE THEM AT YOUR JOBBER, OR WRITE 
Dealer's Net Price, including Adjust-A-Vue 
Handle. .$59.50 Carrying Case. .$9.95 
Accessory High Voltage Probe 
for 16,000 volts DC. .$11.50, 
it = o 
ee ae WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 


5203 W. Kinzie St., Chicago 44, Illinois, Phone: EStebrook 9-11 21 
in Canada: Bach -Simpson, Ltd., London, Ontario 
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load gain is even better. At last scien- 
tists seem to have the answer 
efficient junction transistor that 
amplify and oscillate at high 
quencies. 

This transistor was invented by R 
ert L. Wallace, Jr. of Plainfield 
His patent (No. 2,657,560) 
assigned to Bell Telephone Laborat: 

The internal impedance of the 
istor elements are greatly influ 
by the flow of base current, I,. We 
here only the effects on base resist 
which is probably as important a 


The resistance is drastically | 
and can even be made negative by a { 
of less than 200 microamperes 

One or more types of multieleme 
he) transistors are nearly ready for c 
A/ fh A, al ~ mercial distribution. The informat 
/ / } / contained here should help you 
/} l UW Ll LUNG understand and make the best use 
MV JL- these new types, when they do 
J their appearance. 
A 


another great new |  SWIFTEM ELECTRIC 
= | | CLINICAL THERMOMETER 
| P 


Here is the electrical therm 
described on page 6 of last mont 
RADIO-ELECTRONICS. The thx 
tor is the enlargement at the tip 
probe. It reacts so quickly to 
variation that a patient’s temperat 
reading can be made in le 
seconds. 

The meter portion of the inst) 
is calibrated directly in degre: 
it can be read like a standard « 
thermometer. It is powered by a 
cury-cell battery guaranteed f¢ 
hours of intermittent operation. 


... the dual-voltage, single-needle 
MODEL WX 


for either 78 rpm or 3-speed replacement 


This new, lightweight, competitively-priced 
0 MODE wX Featheride MopeL. WX Crystal Cartridge is 
DATA ON TH 

y E . certain to be a big, fast-selling item for 
countless 78 rpm and 3-speed replacements. 

Type ¢ Single-needle, dual-voltage 
crystal cartridge for 3-speed or s 
78 rpm use rpm (without capacitor); with shunting 


Output + See main text (right) capacitor (furnished with each cartridge), it 


It develops >v. @ 78 rpm or Iv. @ 33'4-45 


Tracking Pressure + 14 gr. at develops Lov. @ 78 rpior av. @ 33 “15 
33'A, 45 or 78 rpm 


Cutoff Frequency + 5,000 C.P.S. 
Net Weight + 7.25 gr. 


————$—$———— OT 
4 


rpm. Fits any standard ! 59-inch mounting. 
To assure reaching the job in perfect 
condition, the MopeEL WX comes packed in 


special Featheride “Jewel Case” container— 


Write for full complete with capacitor, all necessary instal- 


. ; lation fittings, instructions and data on 
information on the profit- 


building Mover W X today. 


WEBSTER \V/ ELECTRIC 
RACINE |~*"*| WISCONSIN 


“Where Quality is a Responsibility and Fair Dealing an Obligation” 


WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN « EST, 1909 


characteristics and performance. 


( 
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LEADING TV 
SET MAKERS PICK 


CBS-COLORTRON 


205 SQ. INCHES 
OF PICTURE 


LEADING BIG-SCREEN COLOR TUBE 


. . for Biggest Picture 


. - for Superior Performance 
HOW ‘'205" ACHIEVES BIGGEST PICTURE ° 
As its name implies. picture area of “205” is a a for Delivery NOW! 


big 205 square inches. The “205” achieves this 
sete eae ca pagers area: | a The CBS-Colortron “205” is today traveling in freight car 
photographic printing en di- ; comes 
et singing ioe age pre. ne tenga aap Sigs nation’s leading TV set manufacturers. It was chosen by thet 
rectly on inside of curved face. 2. By using a “9005's” larger 205-sau:z agen The ““205’s"" o1 is 
simple, light-weight shadow mask. 3. By po- se ce ee eee ee 
sitioning the three mask supports above and Phe “205's” easier circuit adjustments. The “*205's"’ absence of 
below the desired screen area where the and other distortion. And the ‘205’s” availability in production 
e s macke f - ¢ \ > eet maker 
screen is masked off anyway by the set maker BIG-SCREEN COLOR TV IS HERE... today... at C3S-Hytron. Or 
to obtain the desired 4 x 3 aspect ratio. This ; ; eile nnaii “ons” let] 
ea ; ... functional . . . advanced design of the “*205"" made thi 
permits full lateral use of screen ; ; 
curved screen-mask construction. 2. With its maximum use of the 
3. With its electromagnetically converged three-beam electron 
And CBS-Hytron’s huge, new Kalamazoo plant stands ready 
“205's” availability when 
needed. Yes, you can look . 
; : NEW... FREE 2 DATA 
to CBS-Hytron as the ais 
leader . . . and major Keep abreast of big-screen color TV 
‘ S-Colortron 
producer of big-screen ag AI aan — 
e P e , contains 
IT's CBS-HYTRON FOR NEW color picture tubes. complete data pip abet om 
COLOR RECEIVING TUBES TOO “ ; 
eration . . . application installation 
TYPE DESCRIPTION -.. adjustment ... electrical and mech 
CBS-Hytron 3A3 Half-wave, high-voltage rectifier anical characteristics. Write for Bulletin 
CBS-Hytron 6AM8 Diode, sharp-cutoff pentode E-227 today! 
CBS-Hytron 6AN8 Medium-mu triode, sharp-cutoff 
pentode J CBS-HYTRON Main Office: Danvers, Massa 
CBS-Hytron 6BD4A_ Sharp-cutoff beam triode, high- vitals Tees 
voltage regulator A Division of Columbia Broadcasting System, Inc 
CBS-Hytron 6BD6 Sharp-cutoff r-f pentode color y A member of the CBS family: CBS Radi 
demodulator ( " 
Television +» Columbie Records, Inc. « CBS | f 
CBS-Hytron 6BJ7 Triple-diode d-c restorer CBS-Columbia + CBS International » CBS-Hytr 


Do 
}t 
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Superior's new 
Model 670-A 
A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
nots , The Model 670-A includes a special 
eee ones oe eee GOOD-BAD scale for checking the 
B.6. VESTS: 6 to ny Saag gage quality of electrolytic condensers at 
Seevae Saenet 0 10 hewn o a test potential of 150 Volts. 
D.C. CURRENT: 0 to |.5/!15/150 Ma S 


RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms he Model 670-A comes 

CAPACITY: 00! to | Mfd. | to 50 Mfd sality test for housed a rugged A0 
en f e-finished steel 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohr > 2 binet complete will 

INDUCTANCE: |5 to 7 Henries 7 to 7,0 enrie st leads and operating 


DECIBELS 6 to +18 +14 to +38 +34 to nstructions. NET 


Superior's new 
Model TV-11 


SPECIFICATIONS: 


we Tests all tubes includin 5 Octal, Lock to damage a tube by inserting it in the wr 
n Peanut, Bantar He n Aid Thyratror socket 
Miniatures, Sub-miniatu s, Sub-minars 
Proximity fuse types, et 





%& Free-moving built-in roll hart provides 
plete data for all tubes 
Uses the new self-cleaning | \ i * 


New desian 6 Volt Control 
for individual element testinc y designed Line Itage 


; sates for variation of any Line Voltage 
ments are numbered a ’ Oo pin-nur f 05 Volts and 130 Volts 

in the RMA base numberir e e 

can instantly identify wh NOISE TEST: Phono-jack on front 
test. Tubes having tapped f Plugging in either phones or exte 
with filaments terminating in will detect microphon tubes or 

pin are truly tested with the faulty elements and loose interna 
any of the pins may be placed 
osition when necessar ve mese! UY-55 exer 
F ecewery tes on 105-130 Voit 60 
The Model TV-I! does not use r Cy AC Co 

type sockets Instead jividua kets are 
sed for each type of tube. Thus it is impossible oe BT WB. 





beautiful 











EXTRA SERVICE The Model TV-I!| may type oscillator incorporated in this model 
be sed as an extremely sensitive Con ~ detect leakages even when the fre 
denser Leakage Checker A relaxation quency is one per minute 


SUPERIOR'S NEW MODEL TV-40 


CRT. TUBE TESTER 


A complete picture tube tester Tests all magnetically deflected 
*% for little more than the price ye tubes ... in the set... out 
of a “make-shift" adapter!! of the set... in the carton!! 


SPECIFICATIONS: 
Tests ALL magnetically deflected picture tubes from 
nch to 30 inch types 
Tests for quality by the well established er 
method. All readings on ‘‘Good-Bad"’ scale 
Tests for inter-element shorts and leakages up ft 
EASY TO USE: megohms 


7 
; est for open element 
Simply insert line cord into any 110 P potas 


volt A.C. outlet, then attach tester od TV-40 C.R.T. Tube 
socket to tube base (/on Trap Need r comes absolutely 
Not Be on Tube) Throw switch uf mplete—nothing else to 
for quality test read direct or Housed in round cor- 


Good-Bad scale. Throw switch down r d molded bakelite 
for all leakage tests as Only NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO 


Try any 





MOSS ELECTRONIC DISTRIBUTING CO. INC 


truments for Dept. D- 19 Tenth Ave., New York 34, N.Y 


you buy If comple 

infled f vend «dev 

ment and pay balance a iv 

dicated on coupon No In 

terest or Carrying Charges \ 7 

Added! If not completely de Total Price $28 40 Tv-41 ot 40-00 
' Balance $3 ' . ‘ within 10 

satisfied return unit to wu a , ae 


no explanation necessary 


114 RADIO-ELECTRONICS 





Superior's New Model 770-A The FIRST Pocket-Sized 


VOLT-OHM MILLIAMMETER 


USING THE NEW '“FULL-VIEW” METER 


71% MORE SCALE Features Specifications 


AREA!! te Compact — measures 3'/4” 6 A.C. VOLTAGE RANGES: 0-15/30 

su" 5 150/300/1500/3000 Yolts 6 o6.¢ 

Yes, although our new FULL-VIEW ° : VOLTAGE RANGES: 0-7.5/15/75/150 
D'Arsonval type meter occupies ex- we Uses ‘Full View’’ 2% accu- 750/1500 Volts 2 RESISTANCE 
ag eacs tiN ae diesen Ot RANGES: 0-10,000 Ohms, 0-1 Megohm 
. meg alii 3 D.C. CURRENT RANGES: 0-15/150 
standard 2'/," Meters, it provides 71% SOnVE! TYPS Mere Ma., 0-1.5 Amps. 3 DECIBEL RANGES 
more scale area. As a result, all cali- Housed in  round-cornered, +36 ab te Hit a ay 14 db te + 38 db, 


actly the same space used by the older rate 


brations are printed in large easy-to- molded case 


read type and for the first time it is Beautiful black etched panel. 
now possible to obtain measurements Depressed letters filled with 
instead of approximations on a popu- permanent white, insures long- 
lar priced pocket-sized V.O.M. life even with constant use 
ONLY 





THE MODEL 770-A COMES COMPLETE WITH SELF-CONTAINED NET 
BATTERIES, TEST LEADS AND ALL OPERATING INSTRUCTIONS. 


THROWS AN ACTUAL BAR PATTERN ON ANY TV RECEIVER SCREEN 
Two Simple Steps FEATURES: 


1. Connect Bar Generator to Antenna Provides linear pattern to adjust VERTICAL linearity, height 
Post of any TV Receiver. centering @ Provides linear pattern to adiust HORIZONTAL 
2. Plug Line Cord into AC Outlet and drive, width, peaking, linearity, centering © Provides vertical 
Throw Switch sweep signal for adjusting and synct ting vertical oscil 


epae lator discharge and output tubes © Provides vertical sianal to 
Result: A stable never-shifting ver- Saeaae WHEE) Gacitioler fe check vartinal eamsiilor Monee 


tical or horizontal pattern projected tion © Provides horizontal sweep signal for adjust 3 and syn 


on the screen of the TV receiver chronizing horizontal oscillator AF and output tubes © Pro 
vides horizontal sweep signal to check HV. section of fly-back 
Gnd, pulse operating power supplies @ Provides signal for test- 


ing video amplifiers @ Cx t 41 when no station 
SPECIFICATIONS: the: eit. Ce ee eee 


Power Supply: 105-125 Volt 60 Cycles 

Power Consumption: 20 Watts TV BAR GENERATOR COMES 

Channels: 2-5 on panel, 7-13 by harmonics 

Horizontal Sines? “ye 12 (Variable) : COMPLETE WITH SHIELDED 

Vertical lines: 12 (Fixed) LEADS AND DETAILED OPER- 39 


under test. 


Vertical sweep output: 60 Cycles 


Horizontal sweep output: 15,780 Cycles ATING INSTRUCTIONS. ONLY.. 


Superior's New Model 660-A AN AC OPERATED 


SIGNAL GENERATOR 


PROVIDES COMPLETE COVERAGE for AM-FM & TV Alignment 
SPECIFICATIONS: 


© Generates Radio Frequencies from 100 Kilocycles heptode is used a a 

to 60 Megacycles on fundamentals and from 60 and amolifie Modutati 
Megacycles to 220 Megacycles on powerful har coupling in the xe sectio 
monics. @ Accuracy and Stabiilty are assured by oscillator from toad chang 
the use of permeability trimmed Hi-Q coils. © RLF stability © AF Oscillator 
available separately or modulated by the internal conductance heptode connect 
audio oscillator, — Built in 400 cycle sine wave is used an audi scitat 
audio oscillator used to modulate the R.F. signal Circuit output ve 
also available separately for audio testing of re- sine wave Attenuator 
ceivers amplifiers, hard of hearing aids etc attenuator used 

© R.F. Oscillator Circuit: A high transconductance 


TUBES USED: The Model 660-A 
“pl wi 

I—6BE6 as RF. Oscillator, mixer ph A gp. 8 ne 

and amplifier. lead and instruc 
I—6BE6 as Audio Oscillator. tions 
I—6Hé as Power Rectifier. 

a 
| ne 


Try any of the above in- 




















‘cmahenel dean tbe 1 MOSS ELECTRONIC DISTRIBUTING CO., INC. 
struments for 10 days befo | Dept. B1-62, 3849 Tenth Ave., New York 34, N. Y. anaes 
you buy. If completely sat- 
. : Please send me th mit hecked, I agree to pay down payment within 
isfied then send down pay- days and to pes e monthly balance as shown. It is understood ,; 
ment and pay balance as in- there will be pr pogaghtae . ¥ other charges, provider Addres 
q end my mont mayiment when due t is further unde 

dicated on coupon. No In- hould I fail to make payment when due, the full unpald balance 
terest or Carrying Charges ecome immediately due and payable 
Added! If not completely ) Mode! 660-A Total Price $42.95 [-) Model 770-A . Televis 

° > $12.95 within 10 days. Balance $5.00 $3.85 within $40 $9 9S with 
satisfied return unit to us, + monthly for © months monthly for 


no explanation necessary. 
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TUBE TESTER 





MODEL 600A 


This fine tube tester is a lightweight port- 
able. Popularly priced, the 600A is the 
Radio-TV serviceman and Industrial 
Backed by the 
HICKOK guarantee and built to the 
high HICKOK standard, this equipment 


will provide the necessary complete- 


Technician's favorite. 


ness and accuracy of tube testing re- 
quired in the professional maintenance 
of radio-TV and industrial electronic 
HICKOK Dynamic Mutual 


circuits 


equipment. 


Conductance permit accurate 
tube evaluation. AC signal 2.5 volts: 
0-3000, 6000, 15000 micromhos. Large, 
easy-to-read 5’ HICKOK-built internal 
pivot meter. Tests all tubes including 
TV under simulated operating 
Includes the HICKOK bias 


potentiometer. Contains all the latest 


Color 


conditions. 


tube sockets and complete built-in tube 
reference chart. 

This instrument is the lowest priced de- 
pendable quality tube tester avoilable. 
Through increased accuracy and time 
saving completeness, the 600A will pay 
for itself in the shortest possible time. 
Write today . . . for full details on the 
world's most complete line of quality 


vacuum tube testers. 


THE HICKOK ELECTRICAL INSTRUMENT CO. 


10531 Dupont Avenve * Cleveland 8, Ohio 


116 








NEW PATENTS 
FREQUENCY-SHIFT MEASUREMENT 


Patent No. 2,677,015 


Arthur H. Hausman, Alexandria, Va 
{Assigned to the United States of America as represented by the Secretary of the Navy) 


Certain types of radiotelegrap! ten é As the carrier hift rom 


the frequency-shift method. The transmitter out- 
put is constant, but its 


(mark) t« 


vice versa) ac. is venerated. Freque 


frequency hifts fron ipon the rate o hift and may be a 
one value another (space) Th eycle. Thus all coupling capacitor ’ 
invention measures the shift, that ji the dif- large to pa ’ w frequency The 


ference between mark and pace frequenci« of the 


“ depend ipon the amour 
The diagram shows a Foster-Seele 


discrimi- that i 1e re é et Ween 


nator followed by an 


amplifier phase-inverter 





and a pair of limiters. The diodes ¢ i The a 
push-pull, and their outputs are alwa oni calibrated in tern f frequency t 
For example, in the upper diode ele« 


istment of the meter is controlled 


can occur only from ground to witch contre 


cathode tentiometer, and the 
element can never go negative Phe outpu ’ tivity. 
push-push Their 4 ! duce 

are fed out of phase and their ano i d 1 
together. A 


for no 


Since a very ww frequenc 


ole are connected in irregular meter readings, the 


included to increase frequency to ¢ 
push-push 
matter 


taye ac t i ibl readings will be reliable 
conduct ‘ The potentiometer 

upper diode. It should be adjusted 
site voltaye 4 


which — triode ontrols the 
eurrent flows 
As in any FM receiver, the di 


verts frequency changes into 


eriminat« 


opp 
diodes. 


mpre 


amplitude 


ARTIFICIAL REVERBERATION 
Patent No. 2,674,660 
James R. Ambrose, Indianapolis, Ind. 
{Assigned to Radio Corp. of America) 
Echoes and reverberations are among tt pe- times 
cial sound effect 


for commercial announcement Phi 


impler than most 


since there ars 


needed in dramatic shows and two record heads 
invention 


previous ones of this type, 


Kach reproduce head ha 


and attenuator. This makes 
reproduces multiple sounds from tape the volume controls so that each 
head (Fig. 1) is weaker than the previous one 
as in conventional machines. Two record head note that one record head is fed 
are next in line. Each of a input while the other receives a fr: 


ingle channel, that is, half the tape widtt rhe Therefore the first five re 


The tape passes over an erase 


these covers or 
voltage 
five reproduce heads cover the entire tape width heard (from the upper channel) will 
so they are affected by both channe er than the next 


The desired 


series, which are 


sound from an input circuit is the lower channel 
recorded by each record head at different Another 
along the tape (Fig. 2). Thus a more 


head passes thes« 


feature i that the outy 


each re reproduce heads may be fed be 


point the und ce an amplifier for re-recording. Th 


audible. The original sound is heard an echo can be sustained indefinitely 


oo (Be 0: 


TAPE REPRODUCE 
RECORD nen —_—— 


0 


ERASE RECORD 





Fig. 1—Diagram showing arrangement of erase, record and reproduce heads. 
Record heads cover one track (channel) only; reproduce heads cover whole tape. 


t 








Sound from 
preamplifier 


Fig. 2- 
Separate 


input circuit is 
volume controls 


different 


decay of 


recorded at two 
permit a gradual 


points. 
sound. 
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New Flyweight 
Magnemite* 


Electric-Motor 
Battery-Operated 
Portable Recorder 


The ideal recorder for 
cording lectures, 
ports traveling 
reference 


newspaper 
telephone monitoring, 
secretary, on-the-spot 

recordin customer interviews, 
reports and secret recordings 
first time, 


maximum 


reporting, re 
field re 
interviews 
salesmen 


Combines, for the 
of operation with 
Performs anywhere, 
under adverse 
trolled electric 


ease and efficiency 
reduction of weight 
producing professional results 
conditions. Fly-ball governor-con 
motor plus triple shielding assures 
constant speed and freedom from hash Weather 
tight, satin-finished, aluminum alloy case gives 
complete protection to recorder. 6 Models available 
in wide choice of speeds 

Check these unusual features: 
* Records for 4 full hours (Model 310-A) 
* Operates from self-contained dry cells 
* Immediate playback 
* Size; 52 x 9 x 12 inches 
* Weight; only 8 pounds 

Write for complete technical literature 

and direct factory prices to Dept, RE 


AMPLIFIER CORP. of AMERICA 


396 Broadway, N. Y. 13, N. Y. 


"TM Reg 





Resistors Galore! 


—_— 


THE GREATEST SPECIAL 
EVER OFFERED... 


Values from 10 Ohm. to 10 Meg. 
Ohms. Wire wound and carbond. 
All plainly marked. Tolerance of 
5%-10%-20% with wattage from 
¥2-1-2-5 -10 Watt. 


300 RESISTORS, ASSORTED... 


ALL 
BRAND NEW 
AND 
GUARANTEED 
PERFECT POSTPAID 
f U.S.A. 
A CARTON OF 1000 only $8.95 
*When Money Accompanies Order 


ELMHURST RADIO & TV 


4608 Sand Point Road 
FORT WAYNE, INDIANA 
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NEW PATENTS 
TWO-WAY AMPLIFIER 


Patent No. 2,662,122 


Robert M. Ryder, Summit, N.J. 
(Assigned to Bell Telephone Laboratories, 
Inc.) 
tube can transmit and amplify in only 
t direction. If 
i n both 


must use 


communication is to be car- 


direction (forward and re- 


at least two tubes or use 
other 


amplifies ir 


eive witching device. On the 
ansistor transmit and 
tions at the 
than 1. A 
thi characteristic. 


kither 


ame time if it gain 


reater point-contact transistor 


base or emitter used as the 


= 


may be 





1 


Fig.t 





Fig. 1—Diagram shows collector as 
common element. 

ment of 

non or 


a transistor. The collector i 
grounded element. Fig. 1 show 


When 
right, R 


a basic hookup 


m left to 


transmitted 


nd Ro the 


rt 


gnal re 
is the ource 





: a * 





PS alll 





L$ 

- $ OK 

Fig. 2—Practical cireuit—transistor 
is R-C coupled. 


ion, R, i the 





For 
» and R. is the 


transm 
load 
4 practical 

istor R-C ¢ 

matching 


reverse 


Although the 
and load 

instead 
power Rl 


1 a“ eireuit 


oupled to 


ource 


transformer may be used 


nule battery supplie all input 


guin and determine the 


orward to reverse 


current 
amplification. For 
in both directions, it 


isted for a vain of 2. 


RE-RECORDING DEVICE 
Patent No. 2,675,430 
Kenneth K. Clarke, 
Chromepet, Madras, India. 
Erasability is an important feature of mag- 
netic recording. If any portion of 
cording is found to contain an 
to er: that 
rsion 


anemi on may 


“a tape re- 
error, it is 
portion and 
The problem is to fit’ the 
re-recording into its exact place 
This invention controls 
© that it starts 
correct 


easy ubstitute a 
corrected ve 
, without over- 
the re- 
and ends at pre- 
It operates automat- 


lap or delay 
recording 
cisely the pots. 
ically 

When 51 is 
Rl, R2 places a 


thrown to 
positive 


position a, divider 
potential on the grid 














PLAY HEAD 











“SHALL | 
BUY A 


“TURNTABLE 


OR A 
RECORD 
CHANGER?” 


GET THE FACTS 
from one of America’s 
leading manufacturers of 
professional recording 
and playback equipment. 

Write today. 


eceonweeaowoaanoaweaeeG 


REK-O-KUT COMPANY, Dept. PJ-13 
38-01 Queens Bivd., Long Island City 1 


=z 
_ 


Piease send me the facts on turr 


record changers 


tables 


and 


Name 
Address 
City. 


My Dealer is 


Pee Oe OGG e2 22284 
Cea aeeeen ew ee eae eee 
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MMbive YOUR HIGH tie V S - TEM 


tn We codevoll Af 


Equipment 
Cabinet has 
FOLD-AWAY 
DOOR 
(illustrated) 


Exquisite authentic furniture designs ren- 
dered with magnificent artistry 


Precision acoustic engineering 


Highest grade %” select-grain wood stock 
throughout 


« Hand-rubbed mirror finishes 


+ Compact: each Cabinet approximately 30” 
Hx 24” Wx 17” D. 


* May be placed side by side or separated 
into any convenient arrangement. 


Write for free Catalog RE 9 


The Master-Tone Series 
of TWIN Separable Equipment 
& Speaker CABINETS 


Model 100A, Modern, Speaker Cabinet, 
Mahogany, ‘ $90.00 Net. 


— 100E, Modern, Equipment Cabinet, 
ano 


$139. 50 Net. Pair, $226.50 Net. 


Available in Blonde Mahogany. 
Also in Provincial Design 


(Fruitwood or Mahogany) 


EQUIPMENT CABINET 

+ Universal mounting accommodates 
any electronic components 

* Open design assures adequate 
ventilation 

* Convection cool: asbestos heat de- 
flector protects finish 


SPEAKER CABINET 

* Non-vibration T-brace assembly and- 
accoustical padding prevent internal 
reflections 

* Exclusive CONCENTRI-VENT construc- 
tion (damped concentric vented re- 
flex) assures smooth low frequency 
response down to 30 cps. 


STANDARD WOOD PRODUCTS CORP., 47 West 63rd St., N. Y. 23, N. Y. 
The Standard of Fine Woodcraft 


NEW STOCK OF FIRST QUALITY 


TELTRON TUBES | 


GUARANTEED!... LOWEST PRICES EVER! ee eee is 


All tubes individually boxed .. 


Type Price Type Price Type 
5U4G A GAVE 37 

1alGT 5v4G GAM4GT 60 
1836T ‘ GAXSGT  .60 
1H5GT ¢ 56 
14 58 
116 46 
1LC6 J ¢ 48 
INSGT tt] 
1$5 











6SLIGT 





$7.20 list value Bonus Box of three 
6SN7 tubes and 25 assorted re 
each order f§ $25 or more 


FREE 


sistors with 








SAME DAY SERVICE 


48 Hour Postal Delivery To West Coast 
TERMS: Save all freight and postage charges. All 
orders accompanied by full remittance will be shipped 
POSTAGE PAID anywhere in the continental U.S.A 
25% deposit required on COD's. Minimum order $10.00 
Open accounts to rated firms only 


Send for Free complete tube listing and 
monthly specials! Get on our mailing list. 


. unconditionally quaranteed for one year! 


OFFER 
One 6BGEG tube 
shipped 

FREE with any 
order accompany 
ing this ad 


Price | Type Type Price | Type Prce 
é SN] 12AV6 
12av7 
12AK4GT 
12AXx7 
12az7 
1284 
12BA6 
12BA) 


jo : 3575GT 
: 50A5 

12827 5085 

12K7 i 50C5 

12SA7 F 

128K1 50L6GT 


12AT6 12SLIGT TYPE 80 
12aT7 12$Q7 11723 

12AU6 43's 1978 7LIGT 
12AU) 258 Q6GT 117266T 


“—SPECIAL!—till Oct. 1 


Type Price 





V2AL5 











Type Price 
TRS ooo a 6SA7 ... <a 
ee (tse 6SK7 4) 
/ ee 6897 os ae” 
6AB4. ... .35 12BH7 55 
6AF4 89 12SN7GT 48 
6AT6 ... .34 19BG46G 

6BC5 4) 35 L6GT 

Wateh for our monthly specials « 

and TV types ch month new key types will 

) Ta 


advantage 
ements now 


and order your re 











TELTRON ELECTRIC COMPANY 


428 Harrison Ave., ,,. ,, 
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Dept. RE? 
Umboldt 4-9848 


Harrison, N. J. 


NEW PATENTS 
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is blocked 
t remain close 
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D.C. GAIN CONTROL 
Patent No. 2,676,271 

Edwin G. Baldwin, E. Orange, NJ 

(Assigned to Bell Telephone Labs., In 
This cireuit use non e | 


tor. Control is gove 


ed to the trar 
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Mike 

Fe. 
“Sir, there’s a man out here who claims 
he’s invented a pocket TV transmitter.” 
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OPPORTUNITY ADLETS 


1 tg word (including name, 
anc litials). Minimum ad 10 word 
se aceon allay cept thn / Yi, AND YOU WILL CHOOSE... 


Radio-Electronics 
= W. Broadway, New York 7, N. Y. 











LOW ELECTRONICS 





NG RADTOS 
( 


O, TRANSMITTING, AND SPECIAL 

Ss BROUGHT SOLD AND EX 

leta to BL N jensler W2LNI, 136 
Y 


IAKES OF ELECTRICAL INSTRUMI 
NG pment repatr r 


NTS 
al ree rite a 


AND 


free 4 


LD YOUR OWN ELECTRONIC ORGAN, OR MEINIA 
J k, W8JKX, 2 Chureh ows . ; 
14. California The Largo is a complete wide range speaker system utilizing the new 


Permothux 8V8L Super Royal Eight speaker and 32 KTR Super 
Tweeter in an acoustically advanced enclosure scientifically matched 
to the speaker characteristics. The enclosure is an entirely new and 
unique horn-loaded non resonant batlle with horn loading of the 
speaker back wave accomplished in the cabinet base. Every inch of 
the cabinet construction serves an acoustically useful purpose 
Baffle and speaker characteristics were matched octave by octave 
through laboratory tests to provide undistorted reproduction of all 
frequencies from 35 cycles to 16,000 eycles. Power handling capacity 
is 15 watts. A high frequency balance control is provided for matching 
individual room characteristics 
TUBING, Angle and Channel, Plain and _ Its low contemporary styling is gracefully proportioned for decora 
et. Willard Radcliff, Fostoria, Ohio tive blending with the finest room: decor, Precision constructed of 
selected +, Mahogany and Korina veneer 
A Permofluy Exclusive: Special connection for headset extension 
> jg eae ed cord for private listening and hard of hearing music lovers, 


pre-re led 
, SOUTHWEST | The Largo Audiophile Net Price $99.75 


Texas 


fa y 


Enclosure styled by Contemporary American Furniture. 
[SION RECEIVERS $506 UP. W4API, 1420 South 
Arling 4, Virginia 
The Fortissimo A 2-way multiple pe sker yatem, 
Unique “New Dual Driving Point” Enclosure Design 
surpasses bass and mid-range performance of finest 


NNAS. ALL TYVES INCLUDING LHF 
t Lawest t Wholesale 


Ma 12 and 15 inch systems. With 2 Super Royal 
speakers and Super Tweeter, Cabinet beautifully 
styled in’ Mahogany or Korina Blonde veneer 

neta, ‘ Audiophile Net Price $218.00 


ADIO-TELEVISION =i ile The Diminuette——A 2-way speaker system featuring 
\\ | 4 , full high fidelity performance with minimum cabinet 
yi Nh Get More Service Calls with | rm Vp size and low cost. With 2 Roval 6 peaker ind 
. : Vs - Super Pweeter In Mahogany or Blonde finish 
~ EICO DECALS Audiophile Net Price $49.50 
CrE/CoOl For Store Windows & Cars 


— Write EICO Visit your Hi-Fi dealer for a demonstration; alse hear the 


TES! pees Teuene Ts 
a Brooklyn tt, N.Y. Dept. DC-9 New Super Royal Speaker (8, 12, and 15 inch sizes). 


Send today for complete descriptive literature 


ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW ) 
"Sonutitut calor tones "Second to, teach jo. too 4912 West Grand Avenue 


Bey Rig? elie cole hicago 39, Illinois 
a Setcact orkees on ‘Saif Sets CORPORATION ey 2; 

ens ar ‘ ‘ pay postage except on 
© OO orders . on guaranteed. Inquiries from 


Zingo Products, Johnstown 13, New York West Coast Plant 4101 San Fernando Road Glendale 4, California 
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OVER 97,000 TECHNICIANS HAVE LEARNED 
HOW TO GET THE MOST OUT OF :~ for AM 
BASIC TEST EQUIPMENT mm Y _° 


‘ ee . ° e : / Sérviek 
Servicing by Signal Substitution’ / ,°”’” 
‘OR Panak a ae Signal ont 40° 


103 
The Modern, Simplified, Dynamic Approach to , Substitution Seveluabes 


all Receiver Adjustment & Alignment Problems / mentary sed 
otw elp 


*& Nothing complicated to learn “es you redouble 
% No extra equipment to purchase the value of 
%& Universal .. . non-obsolescent Wetisten your basic tes! 
*% Employs only Basic Test Instruments ae equipment. 


Ask for “S.S.S.” at your local Radio 
Parte jobber or remit 40¢ in emall 
stamps or coin directly to factory. 


information 


PRECISION APPARATUS COMPANY, INC. 
92.27 HORACE HARDING 8LVO., ELMHURST 4 N Y 


—— = 
% Ring Up BIG PROFITS 


in TV—Radio—High-Fidelity—Electronics 


(Patent 
Pending) 


with 


UHF CONVERTER 


- «+ breathtakingly beautiful 


+++ unsurpassed performance 


The new Fen-tone creation is 
indeed a masterpiece of engineering 
and styling. Small wonder it 
created a sensation in the 1954 Radio 
Parts Show. Use the Fen-tone 
UHF CONVERTER as a lomo, an 
iMuminated aquarium, an illuminated 
plant vase. You don’t “hide” this 
decorators dream piece! 


List Price $29.95 
Fen-tone VHF Booster of similar 
design, list price $29.95 


INTRODUCING 20? 
“REX” 

3-speed Automatic 
Record Changer 


Created by craftsmen 
whose love for music inspired 
the finest phonograph 
instrument ever. 


See Your Jobber 


Literature on request. 


FENTON Company 


15 Moore Street, New York 4, N. Y. 





KNOW WHAT'S NEW ....LATESTIDEAS... 
TESTED SERVICING TECHNIQUES 


In the next few months 
RADIO ELECTRONICS will bring you: 


TED TACKLES TOUGH TV TROUBLES 

Veteran technical writer Matt Mandl uses a lighter vein 
approach to difficult servicing problems. 

TEST EQUIPMENT AND PROCEDURES IN UHF 
SERVICING 

Bob Middleton outlines the specific problems presented 
by UHF 


DESIGN AND CONSTRUCTION CONSIDERATIONS 
OF A WIDE-RANGE THREE-SPEAKER SYSTEM FOR 
SMALL SPACE HI-FI 


A description of the Diminuette speaker system. 


DEMONSTRATION TRANSISTOR CIRCUITS 


Equipment end hookup for self study or classroom use. 


. and mony other practical features 


FREE COLOR T.V. SERVICING GUIDE 


ours as a gift if you send your payment 
with your subscription! 


O.K. Send me RADIO-ELECTRONICS 


l enclose $ Please bil! me 
PLEASE CHECK 


One Yeor—12 issues—$3.50 
Two Years—24 issues—$6.00 
Three Yeors—36 issues—$8.00 


NAME (Picase PRINT CLEARLY) 





ADDRESS 


city P.O. ZONE STATE 


MAIL TO: RADIO-ELECTRONICS 


Ve Ir way, New York, N. ¥ 


RADIO-ELECTRONICS 





TECHNICIANS’ NEWS 
UTAH WANTS LICENSES 


In reply to a recent questionnaire 
circulated by the Utah Association of 
Radio and Television Servicemen (see 
RADIO-ELECTRONICS, August, page 0), 
service technicians of the Salt Lake 
City area have expressed a majority 
preference for State licensing. 

The association is now working with 
city officials and representatives of the 
local business men’s association to draw 
up a bill which they expect to present 
to the Legislature next January. 


HOW TO ORGANIZE 

Telling radio technicians how to or- 
ganize a local MTV-radio-electronics 
service association, the National Al- 
liance of Television and Electronic 
Service Associations has issued what 
may be to the servicing fraternity the 
most important document of the year. 

Called “‘Here’s How” the booklet is a 
collection of mimeographed _ sheets 
stapled into a 4-page folder which 
serves both as a cover for the book, and 
to carry a plea for affiliation with 
NATESA. Three pages then carry a 
step-by-step plan—in 12 steps—on the 
actual work of organizing a local as- 
sociation. 

Sheets showing a suggested consti- 
tution and by-laws, samples of promo- 
tional material, questionnaires, and 
membership applications follow. These 
are based on forms used by NATESA 
or TISA (the Television Installation 
Service Association of Chicago). There 
is also a short history of TISA, show- 
ing what a service organization can 
do for its membership and the com- 
munity. 


TECHNICIANS KNOW LAW 
The San Antonio Radio and Televi- 
sion Association reports that members 
participated in a discussion “Law and 
How It Affects Your Business” by a 
local attorney at the June 22 meeting. 

The discussion took place as a part of 
the General Electric business course 
now being conducted by the San An- 
tonio association. The course is being 
handled in a slightly unconventional 
manner. Texts are used in class. Meet- 
ings discuss the subjects covered by 
the course—which the members study 
at home. Each meeting is led by a 
local authority on the subject discussed 
that evening and members put their 
home study to use in the discussion and 
question period. 

An interesting by-product of the 
course is that some of the wives of 
members—who in San Antonio attend 
meetings regularly with their husbands 

are said to be using the G-E business 
methods to set up household budgets 
and accounting systems. 


LOOSE TALK 


Technician to customer: 

Yes, ma’am, you were perfectly right. 
It was only a loose wire—in the 27MP4! 
—Long Island Guild News 
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WE BUILT A NEW PLANT— 


TREMENDOUSLY INCREASED OUR PRODUCTION— 
BECAUSE: 


THEY’RE CALLING FOR MORE and MORE 
GOOD Line at BETTER PRICES 
with BEST DELIVERY 
For UHF 


and VHF 


WE SPECIALIZE 


IN BUILDING TV TRANSMISSION LEADLINES in a 

BROAD RANGE OF TYPES from GOODLINE 

“SHEATH-LEED’"—the finest leadline ever built 
to the commercial grades used by many TV Sales and 
Service organizations. One or more of the DON GOOD 
LEADLINES will meet your specific requirements. All give 
the finest reception for their type and price — whether in 
salt air locations, normal good reception areas or areas 
where the most sensitive reception conditions prevail 
MADE OF PURE POLYETHLENE. STANDARD COLORS 
STANDARD REEL LENGTHS. NATIONALLY ADVERTISED 
... FAST DELIVERY FROM STOCK 
MAIL A POST CARD FOR SAMPLES, PRICES and COM.- 
, PLETE DESCRIPTIVE LITERATURE 


“SHEATH-LEED”’ — the all-weather leadline for the 
est conditions: Salt spray in coastal area 
weather, or for frosty, icy, wintry wind-whippir 
which impose a severe tox Pure Polyett 
encasing Standard GOODLINE AIRLEAD 

eel a aay 
“GOODLINE”’ AIRLEAD —standard of leac''ine excellence 
—with 80% of the loss producing web ren ? ort 
impedence for sharp, “snow-free’’ pictures 





ethylene with flexible stranded ¢ pper-cla 
MANY IMPORTANT FEATURES 


NEW FULL-WEB ““SHEATH-LEED” — the pure polyethylene of “SHEATH-LEE 
characteristics of GOODLINE AIRLEAD — but NO PERFORATED WEB. No 20 (7 
copperweld wire in pure electronic golden clear polyethylene — with a pure s lver-gray poly 
ethylene sheath overall — for Maximum Weather Protection. 


SOLD BY LEADING 
JOBBERS & DEALERS 


1014 FAIR OAKS AVENUE—SOUTH PASADENA, CALIFORNIA 











o BUY DIRECT 


SEE THE NEW 


PRINTED \ MANUFACTURER TO DEALER 


CIRCUIT ANTENNAS-INSTALLATION 
Aeathhit HARDWARE AND ACCESSORIES 


WRITE FOR CATALOG 
VIVM 
with P-P Scales 4 

pace AT i P.O. BOX 68 
aan McHENRY, ILL. 








pee 
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Handle Tough 
Service Jobs 


AS “SLICK” AS YOU DO 
THE EASY ONES! 





} “Complete training 
in MODERN 

PROFESSIONAL 
METHODS 


FIX ANY RADIO OR TV 
SET EVER MADE... 


Easier... sebuah seu Foster 


How to trouble- 
shoot the pro- 
fessional way 


” 
AM, FM and TV 
realignment 
made easy _ - 
° ROUCHLESHOOTING 
Testing tips and ki AIK 
ideas ue 
= 
A complete 
quide to TV 
service 
eo 
Component 
problems and . 
how to solve ‘ t tl y might 
them exper experienced serv- 
7 il a 
Special prob- 
lems in Battery 
Sets, Communi- 
cations Receiv- 
ers, Recorders, 
etc. 
* 
Servicing, tun- 
ing ond switch- 
ing mechanisms. 
‘ : hk h 
Gad Cenone latest” ‘ond. greotest of “wt 
of other sub- oll! Practice it { 10 
jects full days Al Ol KR 


EXAMINE /T FREE! ~....~, 
' 


Se *. RE-94, RINEHART & CO., Inc 
Madison Ave., New York 16, N. 


th professional nict 
kind t 


beginners, 1! 


ihirardi Rad & TV 
SHOUTING AND “wee ATR k for 
KXAMINATON v 1 to keet 
prompt t pl af 
hon Cament w met 1 will re 
and owe you nothing 


Address 


cm tale 
dirs IDE t A.—Price $7.2 : . der 
Money back if book is returned 1 
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TECHNICIANS’ NEWS 
GUILD HAS NEW EDITOR 


The Editor-in-Chief of the Long 
Island Guild News, Murray 
has resigned his position to enable him 
to concentrate on his duties as Director 
of Lecturing and chairman of the Tech 
nical Committee. Ralph Milne is the 
new Editor. The post of corresponding 
secretary, formerly also held by Bar- 
lowe, is now being held by Chris Strati- 
gos 

Guild business included reports on 
the color television lectures being held 
in Queens, cooperation with the gov- 
ernment’s plan for selenium salvage by 
turning scrap rectifiers in to Sarkes 
Tarzian, and extension of the presi- 
dent’s and vice-president’s powers to 
meet the requirements of the Guild's 
rapid expansion. A committee which 
had visited a local distributor reported 
on his company’s policy with respect to 
strict wholesale selling. 


TRIPLETT HONORED 

A plaque reading: “Very best wishes 
to Ray L. Triplett on completing his 
50th anniversary as president of the 
Triplett Electrical Instrument Co. of 
Bluffton, Ohio. His outstanding leader- 
ship and direction of the company dur- 
ing this long period has been charac- 
terized by wisdom, understanding and 
a cooperative attitude, reflecting the 


Sarlowe, 


finest traditions of the electrical in- 
dustry”, was presented to him recently 
by NATESA. President Frank Moch 
made the presentation. 

Shown in the photograph, left to 
right, are Ray Braun, president of the 
Associated Service Companies of Cin- 
cinnati, Mr. Moch, Mr. Triplett, and 
John W. Hemak of Minneapolis, 
NATESA treasurer. 


“Uh—let me show you something else, 


Ma’am—that's for a bachelor apart- 
ment!” 


2 cave 


Sayvs 


ON 3-WAY Portable KITS’ 
and other KITS and WIRED UNITS 


3-Way 
Portable 
RADIO 
KIT 


& “gz AC/DC 
_ Batteries 


Includes tubes! 


BATTERY KIT: aca 





TERRIFIC 
VALUE! 





BAC nee 


a, le 
Extra for Tubes $3.25 
Great Savinos 6-TUBE RADIO KIT 


Kit 
' 
t 


anes cmeiees got, dase when 6 $6.95 
s for kit 33 25 
Phono Oscillator 


NEW SAVINGS! 
NOT A KIT! 


PHONO AMPLIFIER 


NOT A KIT 
‘ bled t re es. Ca ' i 
ta —— n 4 2 


(Wess tubes) $2.95 


© (ie $2.95 
Lowest Price! amabiaapes 


. sa itiaiiie ‘ae With complete set 
eee’ SAAS TE ot tunes “$3.95 


and 
ee rd, 


PRECISION RESISTOR KIT 


sists oF 1 a er carbon ‘ 


mds ntpead FOR New York Citys 
t “ witt t 


change it n eh ‘ 
for COD WRITE TODAY FOR 
NEW FREE CATALIN 


EDLIE Electronics 


154 Greenwich Street 
New York 6, New York 
DI 9-3143 
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ape ptr OBE IES 


‘ x 
aa é rs Greatest Antenna 
Value in America 






COMPARE 


ae WALSCO “Scotty”| 3.77 
f ¥ juality feature necessary for at 
. = mi : Antenna | 
» : stal-clear reception in sii aiaiataaaaeaea 
; :. é tropolitan and surburban areas Antent i 
* ' 
Good gain and directivity on all Antenna D | 
VHE channels. Used effectively 
i * Antent 
. for Hi} yasac aale) nation 
a 
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recef bareia 
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Easily 

| stacked for 
semi-fringe 

reception 





oe 





fF 





ALL RADIO AND TV TYPES 


STANDARD BRAND WARRANTY 
BRANDED r 
BULK PACKED OR INDIVIDUALLY BOXED 


OAa4Ge 


ONE OF AMERICA’S 
LARGEST 
WHOLESALERS - 


a+ 








5s 

7 

6 
G6G 
Ld 


25avacrT 
258Q6GT 
25.6GrT 
25zZ6GT 


sovéecT 
i 


21723 
117Z6GT 
9003 





MINIMUM ORDER: $10.00. Terms: 25% with order, balance C. O. D. Please include postage. 
All prices subject to change without notice. F. O. B. New York City. Mail Order Division: 


“TRANSAMERICA ELECTRONICS CORP. 
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HERE’S HOW TO 


GET YOUR START 
IN RADIO ELECTRONICS 


ie cae 


LIBERTY ST., 


More experts got 
their basic training 
from this big book 
than any other 

of its type! 


bree mane it in se 


suazingly clear and 


RADIO PHYSICS 
COURSE 


by A. A. Ghirordi 


bas tra 
for beginners 


' a. F 
snd thes recommend it 
today! 


c ete 


me 
ing 


-——-STUDY 10 DAYS FREE!- 
i RE 94, RINEHART & CO 1Né 
' \we New \Y h N.Y 


RADIO PHYSICS COURSE 
! l la ‘ ‘ ' 


Address 


‘ity, 


Zone, State 
TSIDE U.S.A 


k if book 4s 


$7.25 cash 
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NEW YORK 6, NEW 





YORK 


TV GLO-TEST 


Replaces $279 in 


\| This is the 
‘ appeared in 
ticles in 


instrument that 
feature ar- 
RADIO-ELEC 
TRONICS and other pub 
lications. GLO-TEST is the 
sensational new tester that 
talks! For TV and 
servicemen Sound 


Ex- 


almost 
Radio 


Technicians, Amateurs 


perimenters, Electricians 


OVER 50 USES, INCLUDING— 
PIXTUBE TESTER—AC.D( VOLTAGE 
MENTS TO 50 KV—CIGNAL GENERATOR—SIGNAL.- 
TRACER—TUBE TESTER—RESISTOR AND CAPACI- 
TOR MEASUREMENTS—DISTORTION AND LINEAR 
ITY CHECKER. ACCURACY COMPARABLE TO VIVM™ 
FULLY GUARANTEED 

instruments costing many times 
comparable job yet 
weight and size 
and netruction booklet 


at only 


MEASURE- 


its cost, does a 


complete test 
postpaid ® priced 
back gu niece, Pree 


aie 14,50 


Vv. A. ENTERPRISES, Dept. AA 
608 East Rosecrans Bivd., Compton, Calif 





HI.GAIN TUNER i / 


ton with a Hi-Gain Booster 
reduce snow. This unit com 
ceable High-Gain T 
nm very efficcent Hi-Q Circuit 
cuits using pure silver inductances we a 
compensation providin high gain all channets 
in Ss Vernier Brive All necessary 


or S ib 


parts and 
shipping wt. No 


118642 W. Jefferson Biva 











NEW DESIGN 


and Transistors 


important advance in the develop 
ment of TV picture t 
has been announced by CBS-Hytron. 
The CBS-Colortron 205 19-inch, 
aluminized, round glass-envelope unit. 
It has been given the RETMA designa 
19V P22. 
the CBS method of 
the tri-color, phosphor-dot 
screen is placed directly on the 
surface of the spherical 
providing a large useful screen 
of 205 square inches. The length 
26 7/16 inches. 
The tube’s 
guns are each 
axis, for better 
also aided by three pairs of pole piec« 
mounted 120° apart above the 
forming part of the dynamic con 
vergence magnetic circuit The tube 
operates with an anode voltage of 
000. 


AX 


color ibes 


IS a 
tion 


Using 
processing, 


creen 


face 


electron 


the tube 


matched 
toward 


three 
tilted 
convergence, which 


anode, 


The first commercially available 
icon transistors ( photo) have been 
by Instrument 


see 


announced Texas 


Dallas. The types are the 
general purpose units 
high-gain low-level audio applications, 
and the X-15, for medium-power use. 

Raytheon and ECA have announced 
the 17-AVP4, a monochrome 
tube using low-voltage’ electrostatic 
focusing and magnetic deflection. The 
17AVP4 has a screen area of 145 square 
inches and a deflection angle of 90 

The 21ALP4-A direct-view, 
ular glass picture tube has 
nounced by Raytheon and RCA. The 
tube has a 90° deflection angle and 
uses low-voltage electrostatic focus and 
magnetic deflection. It has a 
backed screen and a screen 
263 square inches. 


as 
900 and 901 


designed for 
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rectang 


been an- 


metal- 
of 
END 


area 


RADIO-ELECTRONICS 








BLAK-RAY SELF-FILTERING 
ULTRA-VIOLET LAMP 


PRESENTS 


BLAK-RAY 4-watt lamp, mode! X-4, complete new fe | 


with U-V tube. This tamp Gives long-wave uitra- 
violet radiation having a wave-length of 3654 
to 4000 angstrom units Some of the substances 
made to fluoresce visibly when yminated by 
U-V light are certain woods, oils. minerals 
milkstone, cloth, paints, plastics, yarn, drugs 
crayons, etc. This lamp is self-filtering and Both towers are self- 
the invisible U-V rays are harmiess to the ‘ . p ~~ 

cut al as Eeked alls mnnaeet ial supporting and have 


aluminum reflector. Consumes only 4 watts and all the Rohn “Superior 


car be plugged into any 110 volt 50-60 cycle a 9 ° 
AC. outlet. Will give 2000 to 3000 hours of the “PACKAGE Design” featutes that 
service. It weighs but bs. Approved by 


1, 


the Underwriters Laboratories and has a built make the Rohn line 
» tammermer co Gat H maey Secale eee TOWER truly proved in per- 
for long periods when necessary. Extra U-V : 4 

tubes are available. formance and nation- 
Sh t. 4 Ib =—_ > ’ 
ITEM NO. 125 $16.75 ally accepte d! 
UNUSUAL BUY (Shp. Chas. 70¢ The “Superiority” 


POWERFUL ALL PURPOSE MOTOR ag ag 
Sturdy shaded pole AC. induc- ao Ee 
tion motor. 1§ watts, 3000 rpm magic 
3"x2"x1%"; 4 mounting studs; triangle! the NO 6 
%”" shaft, 3/16” diameter: 110- . 

120 volts, 50-60 cycles AC 
When geared down, this TOWER 
3n Operate an 18” turn- } 
with a 200 ib. dead | 

Use it for fans, dis- 
a and other pur- 
poses. Ship wt Ibs. 

item wou $2.45 

UNUSUAL BUY (Shp. Chgs. 35¢) 























The answer to your stor- Built to fill 75% of your 
€ y 
age space dreams re- requirements — structur- 


WATTHOUR METER duced freight rates give ally as sound as the Rohn 


Leading makes—recon- you the edge on com- Standard No. 10 Tower 
a ee tition! yet costs less! 

traiier parks. 100-110 petition: 

vei © ae, Sule PAT. PENDING 
A.C.5 amp. Heavy met- 

al case 8/2” x 6/4,” x 5” 

Easy to install. Ship 

wt. 14 Ibs. 

item no. 33 $4.50 
NOW ONLY 66,.) Cros $1.25) 














These new Rohn Towers continue to feature the famous triangular design, 
the self-supporting features and the simplicity of design which gives extra- 
ordinary ruggedness and durability! New, advanced Rohn designing 
WESTERN ELECTRIC BREAST MIKE utilizes mass production machinery to greatly lower cost — yet actually 
Lightweight | Ib. carbon micro- produce a tower structurally sturdier than before! Get full facts today on 
phone. Aircraft type. Breastplate Rohn Towers that are loaded with “Sales Appeal”. . . so far advanced in 
mounting, adjustable 2-way desi and RE be trul oe ahead! 
swivel, Eecliy tactened! elrane, Vor esign and engineering to be truly years ahead! 
home broadcasts, communica- . : . 
tions etc. Complete with 6 foot See your authorized Rohn Representative or 


_ oa eee ee 2 Distributor for catalog sheets and complete d« 
ize plate, non-rusting inis } A i : ys 
Ship. wt. 2 ibs. $1.98 : tails. Or ... write, phone or wire... 
ITEM NO. 652 . 


a ene ca | | MANUFACTURING CO 
poe < iia | ‘ @ 
AMAZING BLACK LIGHT , 
250-watt vitra-violet light DEPT. .RE': née LIMESTONE BELLEVUE 
uM fl 
articles glow in the dart. PEORIA, ILL. 
pn Me cong Pa Wg “Pioneer designers and manufacturers of tou f atl kinds 





unusual lighting effects ..- sold with assurance and satisfaction Ccoust vast 

Ship. wt. 2 ibs 

ITEM NO. 87 $2.45 
®. & SAVING AT (Shp. Chgs. 35¢) 


250 POWER TELESCOPE LENS KIT 


Make your own high powered 6 ft. telescope! 


Kit contains 2” diam., 75” focal length, ground = NO 
and polished objective 
ScD \ens and necessary eye ADMISSION 
eA 








pieces. Magnifies 50x to 
250« Full nstructions 


CHARGE 
Ship. wt. | Ib 

> Shir, wt | Ib. ¢9 96 Presented by THE AUDIO FAIR vou Ant 

YOU SAVE AT (snp. Chge. 10¢ 
SChWtdewekeondbananweanaeme we INVITED 
HUDSON SPECIALTIES CO. More than 125 manufacturers, from all over the world, will FOUR DAY: 
> 

ll oll Dept. RE-9-54 exhibit and demcnstrate their products — the finest compo Oct 14.15 16.17 

FOUR FLOORS 


Sth, 6th AT 











‘ sing full ittance for Ntema circled below | nents, equipment ond accersories. Their representatives w 
Be cure to include shipping charges.) answer your questions and help you with your audio prob 
OR, my deposit of $ Ship balance C.0 D 

MINIMUM €.0.0. ORDER $5.00. lems. AUDIORAMA 1954 is for broadcast engineers, sound 


i 

' 

' 

' 

' 

' 

' 

: H IN York 

; Saez Cube sniprine CHARGES. a on on-film men, governmental, military and municipal agencies, a + nth tel te er 
g t* som business and industrial purchasing agents for everybody y 
' 

' 

' 

' 

' 

' 

' 

' 


interested in quality sound reproduction lto 1OP.M 


12 No 
AUDIORAMA 1954 is presented by THE AUDIO FAIR 
' Horry N. Reizes, Managing Director, 67 W. 44th St, N.Y 
' | An AUDIO FAIR VIDEO FAIR NC. Project 
State .rces ' 
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| TECHNOTES 
RCA KCS-83 SERIES CHASSIS 


; Oscillations in the sound - Ci and C101-b. Replace C101-: 
+ of these chassis may be 1 by Ol-uf positive temperature 
change in the value of the l-yuf type (RCA stock numbe1 


bypa capacitor (C101-b) e first C101-b with a .O1-yf positive 
ound i.f. stage. A defective to ture-coefficient type (RCA 


at thi point allow the fir ] ber 78623) Note that the rep 


6AU6(2) 


IND |. FAM 205\ 


— 
' 
i 


y " Seen. 
¥ - } r 22v 
on =) ! —~T isl 
| 
: } 
=~ | 


| 
| 


| 








to oscillate within the range of ) for C101-b is a .0O1-yf type where 
me and cause raspy sound and ; mi original value was .01 uf. Keep the 
pattern in the picture. pass capacitor leads short and make 
Two replacement capacitors are re connection to the same points a 
ommended for dual capacitor C1l0l-a original parts.—RCA Service 


CHEVROLET 985793 AUTO SET 
The set played normally on distant indicated by the values on the p 
stations. On strong local stations the schematic. 
signal was distorted with an intermit A further check showed that the 
tent rasping noise. Using a signal tracer insulation in the antenna-to-grid 
and a strong unmodulated signal fron pling capacitor (a part of the an 


6SK7 
®) AMP 


ee 


—tt — 
v ve 
a signal generator, we localized the trimmer) had shattered and wi: 
trouble in the r.f. stage. A resistance _ tially shorted. 
check from the grid of this stage to The set was restored to normal 
ground showed 100,000 ohms. The nor- ation by replacing the mica in 


mal resistance is 3.7 to 4 megohms as Floyd Holton. 


INTERMITTENT 12SA7’S IN A.C.-D.C. SETS 
Check heater voltages when tube “good” 12SAT7’s drawing only 
test good in intermittent a.c.-d. et heater volts. New tubes cured t 
In two cases, I traced intermittents to Alfred Hollinden 


ARVIN SERIES 9200 TV SETS 


* 
a icratte _ Horizontal wavering in the top one nal into a separate antenna. 
third of the picture on these sets (chas When this condition prev: 
eic TK.25F .29F2 _98FQ .269 264 ang ss _— » cleare >in 
CHICAGO 24, ILLINOIS pce TE 355, -358, -359, -362, -364, and trouble can be cleared up by ir 

rE-357) may be caused by intermittent parallel R-C network consisting 
partial loss of horizontal syne pulses  270-auf mica capacitor and a 27 
when the set receives piped-in r.f. sig- ohm, '2-watt resistor in the line 
nals from a faulty multiple-dwelling or syne separator. The diagrams shov 
community antenna system. This wa original ard modified circuits. 


vering does not occur on a normal sig Service Bulletin. 
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TECHNOTES your customers want the 


MOTOROLA 17K5E.— : 6 ” 
The set worked normally for about | B EST .* an t he OR i G . NAL 
an hour and then began losing height, 


intermittently with the picture shrink- MOSLEY 
ing to a line about one-quarter inch at 
high. All components in the arr 


in vertical on TAKES ALL > 
oscillator and output checked normal. = 


ci _ AAW ay HP / POPULAR LINES! ' 
rhe set was turned on again. After <* v j 
a eo ru (RUBBER GROMMET 
6J5-GT ” \ 
/ 


\ SEALS OUT 
MOISTURE! 

’ ie,” \ 

/POLYSTYRENE \ i 

THRU-OUT! FULL \ 

1/8" THICK WALL | 


} 
- BEST FOR UHF, / 
about an hour of normal operation, a \\VHF, COLOR / 


faint ticking sound was heard coming wea 
from the .047-yf, 400-volt vertical dis- CONVENIENT 
charge capacitor connected to the plate LOW LOSS SOCKET 
of the 6J5-GT vertical oscillater as ae ay Ay ’ 
shown in the diagram. [ Cat. No. 625 | Cet. No. 625-PK 
This capacitor was normal when the | MOSLEY WALL-THRU,' WALL-THRU, with | 
et was cold but began to break down | Universal TV Socket 
when it warmed up. Replacement with | : : | ' 
a 600-volt unit of the same capacitance j bist Price $1.95 \ List Price $3.00 
cured the trouble-—Michael L. Tor- pig ie 
tariello Write for free copy of MOSLEY Con- | - 
densed Catalog, Fon D-1. Tells — A Word Of Caution! 
ZENITH CH ASSIS 5537 y How ToMake More Installation Profits! Because there are numerous imitations, similar in 


| appearance to the popular Wall-Thru, the TV In- 


When this 3-way portable is dead staller is cautioned to ask for the Original MOS 
and all voltages and parts check O.bw« yf Ae LEY Woll-Thru — by name! 
the trouble may be a_ high-resistance Os. ey For Quality, Value, Practical Design ~ insist 
short between the chassis and the metal- id upon the MOSLEY Wall-Thru . . . Another PRE- 


; : , MIUM QUALITY MOSLEY Accessory for Better, 
clad wirewound resistor on top of the ane ene ca ae More Profitable TV Installations! 
chassis. This resistor supplies 6 volts . : — ——seanoneene 


to the four 1.4-volt tubes. The short | | 


to chassis increases the current drain SAVE MONEY.. MAKE MONEY. 


and drops the voltage to less than 4. 
Replace the defective unit or insulate | 
it from the chassis.—Geo. R. Anglado 


POWER LINE ARCING? the practical way-- 


In the “TV Service Clinic” of last 


in brown of ivory. & Pi 
mating ug 








November, a reader described TVI in ASSEMBLE A 
caused by corona discharge from near- 
get PACKAGE #1 (standard first 


the form of two dark horizontal bands H T 
across the screen on channels 2, 4, and NSVISION 
by high-tension power lines. Pay as You Wire $ a 
I have experienced at least three [ Wit HELP you to start learning oe : 
cases of TVI with exactly the same eee practical way by F 
ae 4 . ssemblin, @ TRANSVISION TV KIT 
symptoms. The cause of this trouble 
pkg. for all of our kits). This pack : 


turned out to be an oscillating 117-volt 


5. The reader believed, and Mr. Mandl a = - 
agreed, that the trouble was probably a —_. | 

aes Seen. For vey ser ee Down Payment 
light bulb. In two cases the bothersome age gives you the BASIC CHASSIS 


: , | and over 450 TV COMPONENTS with 
lamp was located in the same building complete Instructions, Drawings 


with the TV receiver. Photos, Service Booklet, anc 4 
rit Seigeca ia ee year's subscription to my “TV « OS a 
vet that reader J. } has the Bisctronion ‘Noted ady L.# 
same trouble.—A. F. Popelarski you order the next stage Coke #2), 
etc. Low prices make your complete kit a terrific buy! 


\k 


= 


’ ah TING | ows t 
A.C.-D.C.. MOTORBOATING onctgieg g eat TV Kits: 
, y bhoati 3 ¢ tn to WHF. Ide 
Although motorboating is _ compar FRINGE APLAS. No Previous Technical 
atively uncommon in modern 5- and 6- Knowlecge required. ¥ 
tube a.c.-d.c. radios, we do run across TRANSVISION, INC... Dept e9 
a set with this complaint from time to NEW ROCHELLE, WN. Y. 
time. In every case so far, the trouble anes ™ pacstedln ~reksrage TODAY om = 
has been caused by common coupling TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept. EQ "We don’t care 
through the power supply circuit and C] He enclosing $— deposit: Send standard kit record player make him 
has been eliminated by installing a Bore ty ee ae He neneN SRNGeN ReneS SD Il wi . , 
1700-ohm decoupling re istor and a ([) Send FREE copy of your new TV Kit Catalog tell what he did u h the 
4, ) ”“" ISIS £ £ roy y 
: ay Ty ei (tems JENSEN NEEDLE! 
.05-uf bypass capacitor in the B plus _ 
Addr 
lead to the primary of the second if. as se 
City Stote 


transformer.—Wayne Miller END § ’ “ - 
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EQUIPMENT AT 


Western Union Telegraph Co. 
Development & Research Dept. 
Electronics Research Div. 
Water Mill, N. Y. 


INCLUDES Ke 


hallicrafters 
RECEIVERS 


HALLICRAFTERS SX88 


Wherever world wide, all band 
reception is tmportant 
and reliability of receiver per- 
formance paramount, there is 
bound to be HALLICRAFT- 
ERS! The radio man's radio. 


mlelle 


Y, vf fv JS fs 


whl on NG 


s+ AMsM«¢ TA 


/ 
OMNES 


allicrafters 


CHICAGO 24, ILLINOIS 








MISCELLANY 


THE FUND REACHES 
$11,445.11 


ht ee 


FREDDIE-WALK 
FUND 


We here at 
had 


Freddie 


RADIO-ELECTRONICS have 
about little 


Thoma on, IX YCal old, arn 


some wonderful report 
le and legl on of radio techniciar 
Herschel! Thomason, of Magnolia, Art 
more than happy 
His father 
news that I 


able to write ou in a long time 


and we are to bring 
them in turn to you 

“IT have the best 
been 
Freddie is now walking and i 
job of it. He can 
house, o his Mothe 
helmet on him almost 
and lets him go. He 
three 


writ 


have 


doing 
a real nice walk all 
the 
football 
morning 


walks for 


ovel put a 

every 
usually 
before he 


about hours 


Freddie and his friends watch TV 


gets tired. I will be 
about his progress later.” 

A most of oul know, for 
many years Freddie will be dependent 
upon special devices to get the exercise 
and education he needs to prepare him 
for a self-reliant adulthood. All con 
tributions to the Help-Freddie-Walk 
Fund have been sent on to Herschel 
Thomason, who then turns them ove! 
to a General Fund. $15,000 of this fund 
has been set aside on a time deposit and 
is drawing interest. A smaller fund has 
been set up to be used for 
expenses. 


writing you mor 


readers 


Immediate 


Recently, we received the welcome 
news that a special room 
added to the Thomason 
Freddie's personal 
“immediate” funds. 


writes: 


has been 
house for 
these 


Thomason 


use, 


Mr. 


using 


“Please express to your readers ou 
appreciation for their part in helping 
to build the room. The addition, built 
at a cost of about $2,300, was badly 
needed for Freddie’s present and future 
convenience. We hope in the future to 
equip it with special devices for exer 
cise and education.” 

RADIO-ELECTRONICS 
proud of 


will be 
had in 


readers 
the part they have 


1! TUBES ...UP TO 90% OFF! ! 
90 DAY GUARANTEE! Standard Brands, unsealed ca 
tons STOCK UP NOW! THOUSANDS OF OTHER 
TUBES AVAILABLE AT SAME SAVINGS! | -_ 
Ha 


39 


$375 
3 ibs. 2.49 
CRYSTAL MIKE 
LUM 1 mot NG f 
HANDY CARBON MIKE 
rd & | 2O4 m 8s 


KITS!! KITS!! KITS!! 


WHOPPING VALUES FOR EVERYONE 
t & 


DIRECT FACTORY SPEAKER REPAIRS SINCE i927 


rder 
s refunde 


RADIO CORP. 


cv". 9 PANEL METERS 


0-200 Milliamp., G.E. Model 
DO-58,4 square. 
Kol Each $395 
0-15 D.C. Milliamp., G.E, Model 00-58 
6” square Each 


0-750 D.C. M mp, el DD-6 

6” square Each $10.95 

110 Volt, A.C. Relays, 2.N.O., 

2 N.C. Contacts Each $3.95 

28 Volt, D.C. Relays, 2 N.O, Contacts Each 97¢ 
Full Remittance Must Accompany Order 


$3.95 





Postage Prepaid in U.S.A 





MACHINERY & SUPPLY CO. (Elec. Div.) 
3121 S.W. Moody St. + Portland 1, Ore. 


BRAND NEW 
HEATHKIT 


SCOPES 


) 
. ON PAGE 
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When answering 
advertisements please mention 
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MISCELLANY 


making Freddie’s progress to date 
possible. The bulk of the money in his 
General Fund has come from you, in 
contributions ranging from §$.50 to 
several hundred dollars. BUT—the job 
is only beginning—and the end isn’t 
even in sight. Freddie is an otherwise 
healthy and normal boy. As he con- 
tinues to grow and develop, all the 
special devices he needs will have to 
“grow” with him, and this will take 
money, thousands and thousands of dol 
lars over the span of some fifteen o1 


more years before Freddie will have | 


reached his full growth. 

We therefore ask that you continue 
sending in your contributions as often 
as you can. No amount is too small to 
receive our sincere thanks and apprecia- 
tion, as well as the thanks and apprecia- 
tion of the entire Thomason family. 
Make all money orders, checks, ete., 
payable to Herschel Thomason. Address 
all letters to: 


Help-Freddie-Walk Fund 


c/o RADIO ELECTRONICS Magazine 


25 West Broadway 
New York 7, N. Y. 


FAMILY CIRCLE Contributions 
RADIO-ELECTRONICS Contribu- 
tions as of April 8, 1954 10,809.59 
Anonymous, Northampton, Mass. 1.00 
Anonymous, Roseville, Mich. 1.00 
Anonymous, New York, N.Y. 7 50 
Anonymous, Toledo, Ohio : 1.00 
Anonymous, Portland, Oregon 5.00 
Fred M. Brenner, Dayton, Ohio 1.00 
J. Salvador Donaire, Honduras, C.A. 7.02 
Dorn, Murrysville, Pa. 1.00 
Van H. Ferguson, Tallahassee, Fla. 3.50 
E. F. Long, General Electric Co., 
Schenectady, N.Y. 1.00 
Shirley Pinner, Hamilton, Ontario, 
Canada 
Albert Steinberg & Co., Philadel- 
phia, Pa. 


TOTAL CONTRIBUTIONS as of July 
2, 1954 


Radio Thirty-Five Dears Ago 


In Gernsback Publications 





HUGO GERNSBACK 
Founder 
Modern Electrics 
Wireless Association of America 
Electrical Experimenter 
Radio News 
Science & Invention 
Television 
Radio-Craft 
Short-Wave Craft 
Television News 











Some of the larger libraries still have copies of ELEC- 
TRICAL EXPERIMENTER on file for interested 
readers 


In September, 1920 Science 
and Invention (formerly 
Electrical Experimenter) 


A Giant Radio Central Station 
New de Forest Buzzer Radiophone 
A Direct-Reading Microfaradmeter 
How to Become a Professional Radio 
Man, by Pierre H. Boucheron 


Sea Plane Flies by Radio Compass 
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$ 602.50 | 


1.00 | 


$11,445.11 | 





@REJECTS CO-CHANNE 
@ INCREASES FRONT 10 BACK RATIO 
@GREATLY AMPLIFIES GAIN 
@SCREENS our GHOSTS —WNojse AND 
VENETIAN BLIND EFFECT! 
m™— Extra heavy throughout — 


Weatherproof —Minimy 
resistance 


L INTERFERENCE 


eins 

wind QUICK RIG TIME —FOLDOUT 
DESIGN~ Ait ASSEMBLED — 
JUST UNFOLD — TIGHTEN 


Model # 
ledel #701-cr (2 bay with famous “Co-Trap” screen) 


$2 7.50 list! 


SKYLINE MFG. CO., 1652 Rockwell Ave., Cleveland 14, Ohie 


FIDELITY “Crcclence 
TWIN FURNITURE . Wislifer 


An outstanding performance-proven com 
plete radio-phonograph high fidelity system 

in a beautiful compact and separable 
twin-cabinet ensemble —luxury-crafted of 


rich woods, exquisitely 
styled, hand-rubbed to a Model 300 
Mah gany 


mirror finish to in 
$478.50 


spire the ear and the eye 
Equipment Cabinet 
tains: Bogen R-300 FM Net 
AM Tuner and 
Power Amplifier, ‘ aro 532 3.Speed Auto 
matic Intermix Changer, GE Reluctance Cart 
ridge. Speaker Cabinet contair 
6201 12” Coaxial 2—Way Speaker System 
bach fgpnes appiommalely 20° H « 24” W 
xy" 


Dewler Inquiries Invited. Write for em 
MASTER-TONE 


47 W. 63 St., New York 23, N. Y. 


Equipment Cabinet hos 
Fold-Away Door 
(illustrated) 


University 
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*“*LIKE MOST HAMS 
| STARTED WITH 
HALLICRAFTERS”’ 


says 
W9JZN, Hibbard E. Bannard, Trustee of 
North Suburban Radio Club—WSAP 


"I started on the air witha 
Hallicratters Sky Buddy. | still 
have it and it functions well. 
Later | got a Hallicrafters S-40 
and it really performed fe 
I don't think you can beat 

any Hallicrafters equipment at 
the price I'm « 


rreme 


ertainly 
impressed with the many 
features of the SX-88, such as 
the main ning and band 
Spread lockir device ind the 
built in crystal calibrator.”’ 


Us, d fy SJ gorrurnme ah, 
Je ll 4A 


) county 


CHICAGO 24, ILLINOIS 


TRY THIS ONE 

CROSSOVER NETWORK 

The diagram shows a simple method 
of isolating an &-ohm woofer and tweet- 
er without chokes when the 
transformer has 8- and 
The tweeter connects to the common 
and &-ohm taps through an &-yf ca- 
pacitor. The woofer and an &-ysf 
pacitor are paralleled between the 


output 
16-ohm taps. 


N0000 —~ 


shown. Paper ca- 
recommended but you can 
with a pair of 
connected back-to- 


and 16-ohm taps as 
pacitors are 
replace 
16 pf 
back. 

The crossover point will be 
2,500 cycles with this arrangement. 
John Carlson. 


IMPROVISED 
SCREWDRIVER 
have a tough 
off the 
radio in a tight place? Did you 
your knuckles trying to get a 
wrench in the tight place to get the 
self-tapping screws out of the cabinet? 
You could have saved those knuckles 
if you had used a dime. A dime fits 
in the slot of most of the screws in the 
newer car radios and is easier to get 
into many tight than 
short-handled 
Welz 


each &-yf unit 
electrolytics 


about 


Ever 
get the cover 


time trying to 
back of an auto 
skin 


small 


places even a 


INSTALLING 
CABLE CONNECTORS 

When terminating shielded cables 
with connectors that have cable clamps, 
it is desirable to connect the braided 
shield to the connector shell. Thi 1 
usually done by 
insulation and tightening the 
over the braid. This 
the cable by eliminating the 
sulation at the point where it enters the 
connector. The insulation provides a 
large part of the cable’s resistance 
to bending so its removal may allow the 


removing the outer 
( lamp 
method weakens 


outer in 


conductors to be damaged by excessive 
flexing almost 
connector. 

Weakening of the cable at the con 
nector can be avoided by folding the 
shield braid back over the 
sulation and then clamping to it. In 
this way the original cable strength is 
retained while a good electrical con- 
tact is made between the shield and 
connector shell. Charles Erwin Cohn 
A HINT FOR BATTERY SETS 

Before installing fresh batteries in 
portable radios, we wrap them in alum- 
inum foil to protect the set from dam 
age should the batteries 
become leaky. 

Make sure that the foil doesn’t short- 
circuit any connections.- 
ler 


bound to occur at the 


outer in 


corrode or 


screwdriver. B. W. | 


Harry J. Mil- | 


TV PICTURE TUBES cox inci 


10BP4 





$10.95 


| 17BP4 
11.95 

| 

| 


17CP4 
17GP4 
17HP4 
19AP4 
19BP4 
19DP4 
20CP4 
21AP4 
21EP4 
15.95 21FP4 

es With Old Tul 
os tube 

Upon receipt 


630-DX TECH-MASTER er 5145 
with Cascode Tuner 


UHF CONVERTER Mfd. by Tech-Master for 
630-DX or any 630 Chassis. (Fits into we $995 
of chassis) 

$4 


TV Wire, 300 ohm, 55 mil. 100 ft 


DEFLECTION YOKES | NewCASCODE Tuners _ 
60° Yokes 69¢ ea Complete 544% 
70° Yokes $1.95 ea. factory aligned ea 
FP CONDENSER with Metal Plate 


Secti $495 
soisov 3200 y, 20eee. WO for 1 


Special! VARIABLE CONDENSERS 
2 gang super het 29c ea 2 gang mini. type 89c ea 
3 gang AM/FM 69cea. Smalisingle gang 98c ea 


CRYSTAL MIKES 
CONTROLS Removed from §9° 


2 meg. IRC 39c., | equipment 

Sw. for above Stes hearing aid — 
25K, TypeJ,AB 6/89c 
180K Type J, AB  6/88c 


$16.95 


12.95 
12.95 
2.9 


16DP4 


fully returned 











for $1.89 


Miniature Chokes 29c .. 
3 leads, 3K ohms hea 


| ing aid type, it for $1. 


WRITE FOR FREE NEW concn a 25 
dep. with order, bail. C.0.0 ‘New York 
City. Prices subject to change wi Rnew t notice 


ROSE ELECTRONICS, Inc. 


76 Vesey St.,New York 7,N.Y|CO. 7-6195 





GET MORE WORK 
OUT OF YOUR 


OSCILLOSCOPE 


This } " k 
SCILLOSCOPES 
USES by Ja 


MODERN 
OSCILLOSCOPES 
AND THEIR USES 


The most widely 
used book of its 
kind! 

326 pages 
370 pictures 
Price $6.00 


LYZ}t PATTERNS 


RE-94, RHINEHART & CO., 
232 Madison Ave., New York 16, N.Y 
Send MODERN OSCILLOSCOPES AND THEIR 
USES for 10-day FREE EXAMINATION. If | 
decide to keep book, | will then send you $ ) 
plus a few cents postage in full payment. If 
1 will return book postpaid and owe you nothing 


Name 
Address 
City. Zone, Sta 


OUTSIDE U $. "4 —Cash with order only 
$6.50. Money back if book is returned 


RADIO-ELECTRONICS 





TRY THIS ONE 

USEFUL DESIGN HINT 

When designing electronic equipment 
I always keep a set of colored pencils 
handy for noting corrections and 
changes in the diagram and chassis 
layout. I use the crayons in increasing 
order according to the RETMA color 
code. For example, I prepare the origi 
nal drawings in black lead pencil. The 
first change is made in red, the second 
in orange, and so on. When making the 
final drawings I follow the colored line 
having the highest value in the col 
code. Ron A le rander 


IRON-CORED LEOS 

In permeability-tuned i.f. transform- 
ers, the bottom slug is usually held by 
a sheet-metal nut in the middle of the 
fiber terminal board. When a _ metal 
screwdriver is used to tune this slug 
the circuit alignment may change as 
the screwdriver is applied and removed 
from it. 

The slug is ungrounded so the metal 
tool changes its capacitance to ground, 
thus upsetting the tuning. The obvious 
cure is to solder a short jumper from 
the sheet-metal nut to a convenient 
point.—J. Sareda 

(An equally obvious cure is, of 
course, to use a non-metallic aligning 
tool to set the slugs.—FEditor) 


TINTED TV SCREEN 

If you like the filter screen TV sets 
and are not ready to trade your old 
one in, try this idea. I have used it fo 
some time. 

Go to a garage or a company dealing 
in automobile glass and have them cut 
a piece of a tinted windshield the size 
of the safety glass in your set. Many 
times a cracked windshield may be 
found with enough unbroken glass in it 
to satisfy your needs. Sometimes you 
can get it for just the cost of cutting 
and dressing the edges. Do not destroy 
the original glass, some people do not 
like it and when the time comes to trade 
your set you will have either one the 
dealer or new purchaser wants.—DPruce 
C. Vaughan, Jr. 


SPLICING SHORT LEADS 

Some salvaged resistors and capaci 
tors have leads that are so short—only 
about one-half inch in some cases—that 
they cannot be used in some applica 
tions. I use a method of splicing which 
enables me to lengthen the leads with 
out bulky joints. 

I use either a No. 58 wire drill or a 
ewing needle about .045 inch in diam 
eter as a mandrel in a pin vise and wind 
a tight spring-like spiral of No. 23—2¢ 
tinned wire around it. I then cut the 
spring into pieces of about 8 turns eact 
The leads to be joined are pushed ints 
opposite ends of the spring so their end 
butt in the middle. Flowing solder over 
the spring connector and leads com- 
pletes the joint and makes it electrically 
and mechanically sound.—Charles 72 
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WHEN CORROSION:TRIES TO SMEAR 
PERMA-TUBE STAYS CLEAN 


“ a | WB ors om . 


, 


... andiso:does your reputation! 


Here’s why PERMA-TUBE 
backs up quality service: 


. PERMA-TUBE IS CORROSION-PROOF 
vinsynite— then coated inside and outside 
resin base. It’s guaranteed to be free from 
test of 5OO hours minimum to an An 
Materials Specification B117-49T. Thi 

2. PERMA-TUBE IS STURDY ... ils n 
J&L Steel 

3. PERMA-TUBE IS EASILY INSTALLED . . . 
both ends of the joint machine fitted. 


Here’s proof of how PERMA-TUBE resists corrosion. 


Mechanical tubing 
and pitting) 
Mecha al tubing 
corrosion ¢ dG pitting) 
3 Galvanized mecha 
(note zir s completely 
steel severely pitted) 
4 PERMA-TUBE (note there 
erally nc reepage of rr 
the cut edge and coating 
Gown to base steellé 


immersed in 3.3 per cent salt solution in jars 


Test samples after 40-day corrosion test yi 


What is your reputation worth? 


this book is like an insurance policy for quality 
service. Write for your copy today! It's free 


Jones & Laughlin Stee 
Jal ae 

Please forward a cop 

Name 
STEEL S85 a 

Address 





IT’S A 


CRIM 


TO OWN A 


hallicrafters 


A crime punishable by death 
behind the Iron Curtain yet 
there are HALLICRAFTERS 
owners there using receivers 
left by the Allied armies—who 
risk everything to maintain 
contact with freedom and truth. 

Hidden in cellars,HALLI- 
CRAFTERS receivers depend 
ably perform their part against 
‘he complete blotting out of in- 
formation and truth. 


Used Jy SZ JOUCKH Me nls 


/ 
i il a ds a antsies 


hallicrafters 


CHICAGO 24, ILLINOIS 


TRY THIS ONE 


CIRCUIT ANAL gee R — Fast, Easy 


The construc or of ome \ 


Se ite ° Picture Tube 
cence 's) @Md Receiver 


cables connect eact of socket 


mals to corresponding pin n mal 

lugs or salvaged tube bases. —1eS in 
The analyzer test panel landy 

when you don’t want to pull a avy ( ————- 

TV or radio chassis or when the ket — \ — =) FOR ALL 

terminals of a set are not readily ac- f Ss MAGNETIC 


cessible because of part mounted ov 


them. Remove the tube from the tayve BLACK- 
to be checked and insert the test plug AND-WHITE 


in its place. Plug the tube into the 


panel and take the measurement - ie i OR 
Varti Jolton | ‘ 
le | me COLOR SETS 


(When checking high-gain and high- 
frequency circuits, the long analyzer 
leads may cause oscillations or cir- 


cuit detuning which affects the circuit pe at , 

performance and voltage readings & 

Editor) ° | 
aaa) Take the guess- 


work out of C-R 


SOCKET FOR C-R TUBE tube testing and 


While constructing a scope I found BOLAND TV trouble- 
that I did not have a socket for the shooting! New 


C-R tube. I looked around for a tem- Boland & Boyce 


porary substitute to keep the project & BOYCE C-R Tube Tester 
going until one could be ordered. I re- tests all mag- 
moved the contacts from a few wafer metic picture 
sockets, soldered appropriate leads to DYNAMIC tubes dynami- 

cally—under the 


them and then slipped them over the 
base pins on the C-R tube. The result C.R T. TESTER receiver's own 
ing setup was neater than allivator Model 701 power. Tells in- 
clips and produced better contact stantly whether 

This arrangement worked so. well ae Sees bic tube or set is at 
that I have since used socket contacts own power or out fault. 600 V. d-c 
bs of sat with eee range extends to 


vase plug-in power . 
in numerous applications where simple supply 30 or 60 KV by 


connectors can be employed Wm. B. HV Probe. 
Tests: Grid to 

cathode, heater to 

(It is advisable to color-code the cathode, and grid to screen 


leads or tag them with the numbers of ae oa leakage; grid to cathode volt- 
ages from receiver; receiver 


the matching pins to facilitate replac- faults instantly 
screen and video output volt 
ing the tube and to eliminate error. A ° ages; beam current at HV 
plastic cup can be fitted over the ex- one customer = anode; grid control of beam; 
; : satisfaction .. . fle f brightne i » 
posed pin to avoid shoc k Edit mr) effect oO rightness and con 
shows quality of trast controls; aids in check- 
each element 
directly on GOOD. ing alignment and effective- 
, ata at r on _ - 
DRY-BATTERY STORAGE —— | 
Prices include cabled leads 
e 
and instruction manual. KIT 
P Factory wired or —$29.95. FACTORY WIRED 
lems when a large supply of dry bat cuey-to-bulid & TESTED—$39.95. Sold by 
teries is held in stock. This can be weten leading distributors 


olved by placing the batterie in a Send today for brochure describing complete 
deep freezer or refrigerator that will line of B&B products. 


and matching pins from old tube 


Rasmussen 


Spoilage and deterioration are prob- 


hold the temperature below freezing. | 8&8 #703 Power Supply—Piugs into #701 C-R Tube 
Freezing the batteries slow up chem Tester. Provides continuously variable d-c voltages to 
- simulate receiver operation for out-of-set tests. Operates 
ical action and greatly increases their | from 115 volt a-¢ source, KIT—$9.95. FACTORY WIRED 
shelf life. J. Sareda & TESTED—412.95 
P&B #702 Universal HV Probe—Extends range of ony 
VIVM, multimeter, or voltmeter having sensitiv 
srs . — ware . 10,000 ohms-per-volt or more. Supplied with 
PLI G CONNEC! IONS set of plug-in precision resistors and instruct 
cccurately match 
meter . any 
30KV, 60KV, and 
to male plugs or tube bases, it is a athens. Save ener 
good idea to lip the bared wire into this one probe with sev 
a4 , r > ‘ instruments. ide f B&B 
some soldering paste before inserting #701 C-R Tester 


t into the prong. This makes the solder 
it into the prong. This makes the soller | BOLAND & BOYCE, Inc. 


run more asily into the prong, tl 
ut easily into the pron t | Dept. RE-94, 236 Washington Avenue 
simplifying the job.—C. Cohn END Belleville 9, N. J. 


When preparing cables for soldering * 
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BUILD 15 RADIOS 


ONLY 


AT HOME 319% 


With the New Improved 1955 
Progressive Radio “EDU-KIT” 


NOW INCLUDES 
HIGH FIDELITY, 
SIGNAL TRACER, and 
CODE OSCILLATOR 


@ ATTRACTIVELY GIFT PACKED 

@ FREE SOLDERING IRON 

e@ NO ADDITIONAL PARTS NEEDED 

@ EXCELLENT BACKGROUND FOR TV 

@ 10 DAY MONEY-BACK GUARANTEE 

@ SCHOOL INQUIRIES INVITED 

@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS You 


The Progressive Radio ‘‘Edu-Kit’’ offers you a he st our at a rock 
bottom price. Our Kit is designed to train Radio Techni the sai facts 
Radio Theory and Construction Practice expressed simply and ly. You will 
gain a knowledge of basic Radio Principles involved in Radio Reception Radio 
Franemiss on and Audio Amplification 

learn how to identify Radio Symbols and Diagrams 
how to mount various radio parts; 
will learn how to operate 
earn how to service and 

“You will receive training for 


qiing 


""ee Getz? 





how to build 


e-shoot radios. You will learn code 


you will receive a practical basic education in Radio, worth many 
es the small price you pay 


THE KIT FOR EVERYONE 


was spec fically. prepared for any person 

Kit has been d successfully by young 

parts of the it is not necessary that you have even the 
n science or radio 

“Edu-Kit'’ ts used 


Progressive Radio 


by many Radio Schools and Clubs 
t 1s used for training and rehabilitation of Armed 
1 Veterans throughout the world 
Progressive Radio Edu-Kit ires no instructor 
ar luded. All parts are individually bo and identifiec 
and diagram. Every step involved iidin ts 
You cannot make a mistake 


_ PROGRESSIVE TEACHING ee 


Radio 


instructions 
photograp 


Progressive cmos te with instruct ons 


Oigqve JAISS3YNDOUd JTHL HLIM IWOH LV SOIQGVWY Sl 


a ng to the best priv e vt “ : 
by building a simple radio the next set tt at you ‘build is sii ahtly more 
im a progressive manner, you will find yourself constructing 

radio sets 1d doing work | 1 

Givouetese you w ae build afifteer » radios ' 
ers. Code Os or al Trac sets opera 


ar er € 
105-125 V Ac. be fin Adaptor ‘tor ‘S10 250 VU. AC/OC operation ls avaitabic 


THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE 


You will receive every part necessary to build is « 
kits contain tubes, tube sockets, chassis ariable condense ‘ 
mica condensers, paper conden res stors, line cords, selenium recti 
strips, cols, hardware 
Every part that you need is e parts are 
so that you can easily identify every item. A soldering iron + 
an Electrical and Radio Complete, easy-to-follow ir 
In addi », the now contains lessons Ww Ss 
Progressive Tracer, F.C instructions, quizzes, high 
thon The ‘“‘Edu-Kit’’ is a complete radio course 


TROUBLE- SHOOTING LESSONS 


i) be taught to recognize 

and repair oa profte ssional Signal 

You re ve a ' nd Radu « earr ise it for radio 

will be able to do 

many a £ and arae fees which will 

far ¢ Ss the cost c th . oe u-« s your oppor tur ty to learn radio 

quickly and easily, and h others pa F t. Our Ce onsultatt ion Service will 
help you with any techni cal “problems which you may have 


FREE EXTRAS 


e@ ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING 
IRON @ TV BOOK @ RADIO TROUBLE-SHOOTING GUIDE 
CONSULTATION SERVICE “ Quizzes .. of e6. FORRES 


+ 
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dually packaged 
a 


“evr ht ER RSE Bi 


vicing 
fidelity instruc 
down to the smatiest detail! 


Troubl ooting and servicing are 


MAIL TODAY. 
AVGdOl T1IVW 


oe oe Ue. 6. hm ee Ue. OU Oe ~ a nme eS eS we oe 
MAIL T A ‘ { 

Send ‘'Edu-Kit'’ Postpaid. | enclose full payment of $19.95 (U.S.A. only) 
Send ''Edu-Kit'’ Postpaid. | enclose full payment of $20.95 (Outside U.S.A.) 
210-250 V. Adapter for ‘‘Edu-Kit $2.50 
Send ‘'Edu-Kit'’ COD. | will pay $19.95 plus postage (U.S.A. only) 
| wish additional information describing Edu-Kit No Obligation 
Send me FREE Radio-TV Servicing Literature. No Obligation 


! PROGRESSIVE “EDU-KITS” INC. 
1497 UNION AVE., Dept. RE-96, Brooklyn 11, N. Y. 
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NEW DEVICES 
NEW ANTENNA 


Walsco Electronics Corp., 
3602 Crenshaw Blvd., L« \ 
geles, Calif ha 
their new low-price S 
which i de 


tenna 


and 3 capa 
a strong 
miles from the 


It is not a fringe antenn: 
can be readily 
fringe reception The 


OSCILLOSCOPE 


Sylvania Electric 
Inc., Great A y I) 


tacked fo 


Products 
ha an unbreakable , 
rene insulator vith 
ing electri 

insulator 
prevent 


the for 
oot, moisture, 


TUBE TESTER 


Radio City Products Co., Inc., 
Easton, Pa., ha i 
new portable 
sS27P, which 
i inch recti 
npact 


Y'y pound 





SPEAKER CABINETS 


Jensen Manufacturing Co., 
per “i | 
in the 
test di 


brought out 


MIKE AND remand 


Turner Co., Ra 
lowa ha anno that 
50D 1) for 
now available 
finish with 
tand for T\ 

The TV ver 
OD-TP. The 
in shock mount 





CORNER REFLECTOR 


Here is the fastest-to-install antenna 

that vou will ever handle! The ne 

nicurweienr UHF Corner Reflector is 
yned so that when the 


two reflector screens are opened like a 


inveniously de 


book the element snaps out automati- 
cally. The antenna is then ea ily attached 
to the mast (with two sturdy mast 
clamps) and installed in a matter ot 
seconds! 

The electrigal characteristics of the 
new LIGHTWEIGHT Cornet Reflector are 
excellent. The gain rises from 8 db to 
12! db across the UHF channels, more 
than enough gain to provide sharp, « leat 
pictures in weak signal areas Directiv- 
itv. as on all AMPHENOL antennas, Is Cx- 
ceptionally fine. There is one strong tor- 
ward lobe that makes antenna/station 
alicnment easy for the installer 

With the addition of the LIGHTWEIGHT 
Corner Reflector to the AMPHENOL line 


ol quality antennas, AMPHENOL Now C-, 


fers every installer a quality choice ot 
UHF Corner Reflectors—the new 114- 
093 LticuTWweicuT and the “king-size” 
model 114-058 Corner Reflector, previ- 
ously in production 


AMERICAN PHENOLIC CORPORATION 


chicago 50, illinois 


in canada 


AMPHENOL CANADA LTD. 


} 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 


TT 


NEW DEVICES 


side wall, Low-frequency radia- 
tion is augmented by acoustic 
passages opening into the sides 
of the cabinet Model BL-250 
is for 12-inch peakers, and 
model 12 for 15-inch 


Speaker 


INDOOR ANTENNA 


Peerless Products Industries, 
812 N Pulash Rad., ( hicago 51, 
ha announced its rew 
Golden Wand TV indoor 
antenna, model DV11G. It 
been pretuned to receive 
v.-h.f. channels and FM. 
broad-band characteristics 


Oe 


the Diron permit black and 
white and color transmission, 
Directly coupled elements pro- 
vide high gair 

Twelve feet of 300-ohm twin 
lead permits location behind a 
bookcase or even in a closet, 
It is available in gold and in 
black 


SOLDERING GUN 


Wen Products, Ine., 5808 
Northwest Highway, Chicago 
31, Ill, has announced the new 
Quick-Hot soldering gun, model 
199. It weighs only 1'2 pounds, 
It is ready to work 2% seconds 
after power is applied. It is 
designed for extra-long reach, 
Its balance makes it handy to 
use without tiring the user. 


PANEL INSTRUMENTS 
Simpson Electric Co., 5200 W. 
Kinzie St., Chicago 44, IIL, has 
announced an addition to its 
panel instrument line. These 
sealed ruggedized panel meters 
will be made with d.c. ranges 
showing any practical scale 


' from 300 va to 800 ma. The 


meter will be available 
Size 2% inches and 


REPLACEMENT 
TRANSFORMERS 


Merit Coil & Transformer 
4427 N. Clark St., Ch 
10) ~» me put or t 


output transformers which are 
designed as exact repla 
for similar Admiral ur 


models HVO-22, HVO 
HVO-24 all have : 
brackets, mounting ¢ 

minal boards, and 
cations exactly comparal 
the Admiral televi 
formers they are designe 
replace 


SOLDER DISPENSER 


CBS-Hytron, Danvers, Ma 
has announced the development 
of a solder dispenser and refill 
for it. It is a one-hand tool and 
does away with haywire coil 
of solder. The operator's thumb 


on the knurled wheel of the 
solder dispenser feeds solder 
and retracts it when the job i 
done. It holds 72 inches of 
solder. The dispenser is light 
and pencil-like with a pocket- 
clip; it comes ready to use 

loaded with 20 refills. 


REPLACEMENT 
FLYBACKS 


Stancor Division of the Chi- 
cago Standard Transformer 
Corp., Addison & Elston, Chi- 
cago 18, Ill., has announced the 
addition of exact replacement 
flyback transformers for Motor 
ola and Muntz, both physically 
and electrically, which do not 
require chassis or circuit al- 
terations. 

Stancor flyback A-8239 is an 
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NEW DEVICES 
INVERTER 


American Television & Radio 
Co aul 
\ ATR 


pe AUTO AERIALS 


| 500 ohms Brach Manufacturing Corp., 
V.t.v.em.: 11 20 Central Ave., Newark 3, N. J 
is delivering to the replace 
on the unit arket t 

ges and = mini- 

incorrect set 

t Ss ant surnouts The knob 
NEW TESTER large ans sh with the 
——— Electrical reg mre -—~ 

Co. BI ton, Ohi has intr 1 

ed a new tester, model 631, ti 


has a large 
with an excep- 
one y legible ( ale. 


NEW LOUDSPEAKERS 


RCA Victor Division, Radio 
Corporation of America, Har 
rison, N. J., has announced the 
availability of two new loud 
speakers which feature larger- 
than-usual Alnico V magnets 
The speaker are a 6's-inch 
permanent-magnet type 22051, 
for replacement service in table 
odel radio and television re 
ceivers and in centralized 
sound systems; and a6 x ¥- ws 
inch permanent-magnet type : 8-BOW ANTENNA 
ZISS1, for use in automobile 
radios and home music. sys- nm unit has a three ection JFD Manufacturing Co., Inc., 
tems le chron e-plated rs 6th Ave e, B lvn 4 
The 220S1 type incorporate ni matic ground con- N. Y¥ ha ed a new 
a 2.15-ounce Alnico V magnet, et “and an adjustable . gy 


ilibra 
3.2-ohm voice coil, and a ator 


ibrator 


ie New SupremeI954 Radio Mansa 


Most Often Needed 








Now you can benefit and save money with Supreme 


1954 amazing scoop of 1954. This one giant volume has all SUPREME TELEVISION — 
RADIO the service data you nes don all recent radio sets. A di: om sft agent piet 


‘ full year of models of all popular makes, home and each ‘ 
DIAGRAMS auto sets, portable radios, combinations, changers, all ana ae h 
Information included. The full price for this mammoth 1954 otoite 
manual is only $2.50, nothing else to buy for a whole print lis 
eo year. Other Supreme radio service volumes for pre a ott 
“4 vious years (mostly at #2) are described below. list below ; 
Separate TV manuals listed at right. 


wd Seren 


am perrMan 


super me rum anand 








SUPREME RADIO MANUALS FOR PREVIOUS YEARS 


NEW MANUAL Use Supreme manunls to repair all radios faster, 
repared to repal 


yTVM 
ew 1084 radio re- easier; save time and make more money. Here is ft - Ofter 
b r vo 


2TV \ 
your lowe t-priced service data Covers all years, O5 TV M 
- 1954 


from 1926-38 to 1954 models, in 14 4 TV 
163,000 shrew ervicemen, Most va ae TV 

et gh hae cas # [elevision 

Slox1l inches. ality printing, manus j id Sore 7FMETYV 
UHF Manual, $1 


TV 








te rad orts ) a ise the 
and all 


home§ 


NO-RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, iLL. 


Radio Diagram Manuals | | - Radio 
nd TV 








| no-risk « 





54 Radio Manual, $2.50 
1954 Televisio 


TELEVISION SERVICIMG COURSE 
Let t f e hely ry Diagrams 


zhado | BACH 


' Diagrams 


Manual \ $2.50 


PRICED 
AT ONLY 


3 


1926-1938 Manual, $2.50 
Master INDEX only 25¢ 


1953 TV 

1952 Television 
1950 Televisior 
1948 TV, $3 


Television § 


RADIO MANU — 


Supreme Publications 
Sold by All Leading Parts Jobbers 


= 
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pw E MC instruments 
increase your testing ability 


model 
107 
vTvmM 


Directly measures ca- 
pacity, resistance and 
complex waveforms peak to peak.. 


This new multi-function meter contains an exclusive combination 
of features never before offered for less than $100. Expanded scale 
meter cannot burn out... . measures capacity from 50 MMFD to 
5000 MFD inductance from 1.4 henries to 140,000 henries in 4 
ranges uses an electronic balanced push-pull circuit and peak 
to peak rectification 1% multipliers for voltage capacity 
and resistance measurements has zero center position for FM 
discriminator alignment 
"Measures directly in 6 ranges—all peak to peak voltages of complex 
waveforms... between .2 volt and 2800 voilts—RMS values of 
sine wave voltages between .1 volt and 1000 volts— 
capacity of condensers between 50 MMFD to 5000 MFD—resistance 
from .2 ohms to 1000 megohms 


$4890 


kit form... $34.50 


ACCESSORY PROBES AVAILABLE 


model 107 
complete with leads 


EMC 
model 206 

mutual 
conductance , 
tube tester 


Extremely accurate results 
with new ease of operation 


Lever-type switches assure complete 
and extremely accurate testing 
of all present and future tube types regardiess 
Mutual conductance checked or 


of element location 
calibrated micromho scale and 
5 element 
octal, miniature and 
subminiature tubes checked for both shorts and opens sufficient 
tests 
checks for radio 
tests all cold cathode, magic eye, 
voltage regulators and ballast resistors plus individual sections 
of multipurpose tubes individual tube sockets eliminate 
prong damage instrument fuse replaced from panel front... 
handy built-in roll chart makes accurate testing easy 


model 206 S35 
(hand rubbed oak carrying <> o 


MODEL 206¢ (sloping counter case) $7O.GO 
MODEL CTA (picture tube adaptor) $9.96 


reject-good”’ scale tubes checked for gas content 


tubes checked as pentodes all loctal 


plate current to check emission and mutual conductance 
ali tubes from .75 volts to 117 filament volts 
frequency and other noise 


SAVE MORE...SERVICE BETTER... with EMC precision test equipment, 


New EMC catalog of precision test equipment available . . 
Dept. RE-9 today! 


ELECTRONIC 


MEASUREMENTS 


CORPORATION 


NEW YORK 12, N.Y. 
136 LIBERTY ST. N. Y. 6, N. Y. 


260 LAFAYETTE STREET 
EXPORT DEPT 


136 
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NEW DEVICES 


“Ss 


capacitors 
capacitance stability 
factor, low resonar 
high test 
tance versus ter 
of Meteor capa 
tically flat fror 
t 125°C, and at 


decre 


voltage 


pacitance 
perature is le 
Type AQ and 
are hermeticall 
tubular submir 
yned for oper 
wide temperat 
66°C to +125° 
ating. They ar 
1 va et : \ 
tyle and higt 
value for br 
electronic de 


NEW STYLUS 
Pickering & Compan) 


DUAL PURPOSE PROBE 


Scala Radio Co., {19th 


NEW PROJECTOR 


Atlas Sound Corp., 1449 
t., Brooklyn 15, N. ¥ 
nounced a new wide-ar 
project 
(Cobra-jector, ‘ ( 
features a polye 
projector, Alr 
netic a embly, 
diap 

mODly and ur 

It is 
tions such as pag 
DACK, intercor i 
marine and indust 
tions. It reproduce 
crisp, penetrating 
istic giving 


purpose 


hragm and 
, 
¢ 


excellent 


X-250 


Astron Corp., 
East Newark, > areas and under 

ved impregt ditions such as high r 
ised n t Y - verse winds, et 


coverage 
13 ic 
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NEW DEVICES 
Bren SPEAKER SYSTEM 


ve provid - y Permoflux Corp., 4900 
both a.c. and d ' 1 A 
led low d.c. t . 
tarts at 0-16! 


Range selection with the 
model 120 is achieved throug 


trical connections can be 
ther to the extending 
»vered leads or direct- 
e driver unit terminals 
ersal mounting bracket 
idjustment in both a 
or horizontal position 
the need to change the 


the wall or 


fieatior ar , a four-stack 


mntinuo 
r nuou designed for 


pedance, & ohms 


50 to 9.001 


U.H.F. ANTENNAS BE ar gen cmp 
Trio Mfg. Co., iggsville, lector with low resist: 
in ve NEW TESTER cee eee ee aa 
Precision Apparatus Co., 92 age 2-3 10-300-600-12 
27 Horace Harding Blvd., Eln : voltage 
hurst, Y., has an yutput; 2-8-12-60-300-600 
the odel 120 ( ) 7 current (dx ) 
et which of 0 ma, 0 to 12 ampere 


I2 a ) 
per volt j ance, 0-200-2000-200,000 
per volt deci 
‘ 0 dl 
contained aken a nibiiwi a HUU All specifications given on these 
low and go pages are from manufacturers’ data 


ype 


Windsor 2 TUBES EEE 


BUY —and SELL—WINDSOR TUBES. with CONFIDENCE! 
Type Each Type Each Type Each 1 
6AC5SGT 82 6BF6 43 654 51 | ohne 
6ACT7 90 68G4G 1.47 6S8GT 75 | sag 
bAF4 1.10 6BH6 63 6SA7GT 57 JAD7 
; bAGS 59 6BJ6 53 . 63 paKy 
1X2A 6AH4 68 6BKS 5S 7aG7 
2X7 6AHS6 89 6BK7 ; 6 JAH? 
RAS bAKS 5 SBL7GT j 5 3497 
3LF4 6ALS 6BNé 52 Bq 
304 6ANB 6BQ6GT 7Bs 
395GT 6AQ5 68Q7 SK 186 
34 bAQ6 6BY5G C 68 587 
3V4 » b6AQT 6827 ° 1C4 
5R4GY 09 6ARS 2 6C4 b 7665 
5U4G 6AS5 6C5GT 5 716 
(H4 ) EVE bAS7G 6C Bb 0 | 367 
LNS 5Y3G 6ATé sCD6G 2 ES 
IN34 5Y3IGT 6AUSGT 6CS6 Eb 
N43 5Y4G 43 SAU6 6D6 3 7€7 
NSGT 6ARGT 6a 6AV5 6ES 7F7 
Ns 6AB4 51 | 6AV6 6FSGT > 78 
bAX4 2 6HéGT d b 0 
6BBG 6J5GT 167 
WINDSOR ‘‘WONDER-BEAM"’ 6BAS bJ6 468 6 37 77 
3-WAY TV ANTENNA 4BAT 6 637 x 3% 297 
Se 6BC* 58 6K4GT mK? 
6BC7 78 6K7 LY 6G TUT 
6BDSC 98 616G . 60 TNT 
S806 A | SLEGA BB 4 eat 7 Ry 0 WINDSOR ''BROW-LITE" 
BES it | 6076 5 7 LEAVE BOTH 


FREE! WINDSOR TUBE CADDY HANDS FRE 











, TV et r 
SPECIAL PRICE $5 4 WINDSOR TUBE CADDY MAY ALSO BE PURCHASED 
Lots of Six . eact OUTRIGHT FOR $14.95 

Si ¢ 


Note to our Latin-American Friends: ''Se Habla Espanol'’. 


inDsor ELECTRONIC TUBE CO. 


2612-C NOSTRAND: AVENUE, BROOKLYN 10, N. Y. 








ly $5 each 
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SERVICEMEN: 


CASH IN 6 WAYS 


with the New, Improved 


TV Component Tester 


for the COMPLETE TESTING of 


'. PICTURE TUBES value $ 39 
FLYBACKS & YOKES, value 49 
SELENIUM RECTIFIERS. vatue 29 

1 CONDENSERS. vatue 19 

5. CONTINUITY value 15 
Pit TUBE REACTIVATOR, value 15 


Total tnstrumentation value 


Yes, $176 worth of TV 
Test Equipment in one 


instrument for only 





> 





This great instrument performs 6 vital functions: 


PICTURE TUBE TESTER 
FLYBACK & YOKE TESTER 
SELENIUM RECTIFIER TEST. 
CONDENSER TESTER 
CONTINUITY TESTER 

PIC. TUBE REACTIVATOR 


TRY IT for 10 DAYS 


On Money-Back Guarantee: 


10 DAY TRIAL Try thie Tranevision TY COMPO 
NENT TESTER for 10 days Then * not 
100% satisfied. you may return 


if you ar 
t. Your purchase 


price andling and repack 





TRANSVISION, INC... New Rochelle ww UY Uept. £9 | 


) Send TV COMPONENT TESTERS @ $49.95 | 


( 
( ) Enclosed find & deposit. Balance C.0.D | 
( ) Enectosed find § in full | 


| accept your 10 Day Trial terme. 


State | 


L_JOBBER INQUIRIES INVITED—! 
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RADIO-ELECTRONIC CIRCUITS 
POWER FOR PHOTOFLASH 


For years, lightweight 
plies for electronic photoflash units 
been designed and constructed by 
alike 


operat 


power! 


neers and experimenters 
photoflash tubes 


about 900 volts 


modern 
between plate and cath 
ode; earlier types 2,000 

There are several genera 


design of the pow 


require 
or more 
proaches to the 
pac k Some 
cillo cope-type 


are a.c. operated witl 
high-voltage | 
batteries with 
upplies, while 
small 200-volt B-batteries 


develop the voltage f 


some have storage 


brator-type othe 
in erie 


required 


photoflash tube. 








An article in The Radio Const 
a British publication, describe 
tronic photoflash unit 
volt portable radio batteries in ; 
upply 
a flash tube 


using twe 
arrangement to operatin 
age for 
volt 
When switch SI is in the 
position as 


requiring 40 


CHARGE 
in the diagram, C1, ¢ 

C3 are connected in parallel acre 
135-volt battery supply so they charge 
through R1, R2, and R33, re 
Throwing S1 to OPERATE 
C2, and C3 in series to apply 405 volts 
between plate and cathode of the 
flash tube. The neon indicator 
across a section of a 
divider consisting of R3, R6, 
The values of R6 and R7 
tioned so the neon lamp lights 
the charge on the capacitors 
about 110 volts. The combined values of 
R3’, R6, and R7 should be comparatively 
high to minimize the load on the bat- 
teries 


pectively 
connect HF 


photo 
lamp is 
135-volt voltage 
and R7. 
are propor- 
when 


reaches 


The trigger coil may be a G-E type 
86G41 or a model airplane spark coil. 
C4 is a 400-600-volt paper capacitor of 
about 0.25 uf. 
of R4 and R5 should be high enough to 
limit the current drain to 5-8 ma. Ad- 
just their values so the supplies 
a trigger pulse of sufficient amplitude 
for reliable operation. 

The time-constant of R5-C4 
not be longer than the time 


coil 


should 


required 


for C1, C2, and C3 to reach full charge. | 





The combined resistance | 


| JUST WANT THE FACTS —LEE 
NOTHING PAYS OFF LIKE THE FACTS 


—— 


PERMO'S CATALOGS, 
REPLACEMENT GUIDES AND SALES AIDS 
HAVE ALWAYS BEEN LOADED WITH FACTS 


! a adddan 


PERMO 
PHONO NEEDLES 


WILL BE LISTED IN 


_ SAMS" PHOTOFACTS 


7 


PERMO, INC. = 


CHICAGO 


NEW EICO PROBES” 


SCOPE PROBES 


a 7 


SCOPE DEMODULATOR PROBE 
KIT $3.75 WIRED $5.75 


LOW CAPACITY PROBE 
KIT $3.75 WIRED $5.75 


DIRECT PROBE 
KIT $2.75 


SPECIAL .. 
KIT $9.95 


WIRED $3.95 


-A 
"3 Scope Probes 


WIRED $14 95 
VTVM PROBES 


VIVM RF PROBES 
KIT $3.75 WIRED $4.95 


PEAK-TO-PEAK PROBES 
KIT $4.95 WIRED $6.95 


SS 
Sensational High Voltage Probe 
Model HVP-2... ONLY $4.95 


© 54 extends range of VTVMs & VOMs to 30 KV 


wE/CO™ aioe 


- INSTRUMENT CO., INC 
Street © Brooklyn 11, N.Y 


Write for FREE Catalog CP-9 


RADIO-ELECTRONICS 





RADIO-ELECTRONIC CIRCUITS 


Ri, R2, and R®% are current limiting 
resistors to equalize the charge on the 

prevent arcing across 
the contacts of Sl when it is thrown 
to OPERATE. Consult the photoflash ca- 
pacitor manufacturer’s data for recom- 
mended resistor values at the specified 


capacitors and 


charging voltage 

S2 is the firing switch which may 
be on the synchronizer 
contact on the camera shutter. Sl must 
be rated to handle the voltages in this 
circuit, 

This same type of supply can be 
adapted so that a single 300-volt B bat- 
tery can be used to supply a G-M tube 
yr a photoflash tube requiring 900 volts. 


VARIABLE BANDWIDTH 


When a _ wide-band AM _ signal is 
tuned in on a receiver which has a nar- 
row peaked i.f. response or a flat 
opped band-pass response substantial- 
ly narrower than the transmitted band 
of frequencies, the higher modulation 
frequencies are greatly attenuated. The 
common methods of broadening 
i.f. amplifier response are well known 
tu readers of this magazine. Patent No. 
2,514,443, issued to Murray G. Crosby, 
describes two radically new methods of 


solenoid or a 


more 


ap TO FOLLOWING 
we LF. AMPL GRID 


Le 








controlling the apparent bandwidth of 
i.f, amplifier circuits. The 
Fig. 1 is for controlling the response 
conventional 
ise curve. 
Here we have an i.f. stage with a 
single-tuned circuit L1-Cl as its plate 
load. A reactance tube is connected to 
i.f. amplifier circuit so its plate- 
die impedance shunts the tuned 
iit and appears as an _ inductive 
hunt (L2) in parallel with Ll. The 
etfective inductive reactance of L2 is 
determined by the gain of the reactance 
tube and the voltage on grid 3. The in 
when the 
voltage on grid 3 is varied in one di 


circuit in 


of a single-peaked _ re- 


ductive reactance increases 


rection and decreases when the voltage 
hifted in the opposite direction. 
Grid 3 of the reactance tube is fed 
with a superaudible signal of about 5 
ke or higher. This causes the reactance 
L2 to vary and change the instan 
ineous frequency of the i.f. amplifier 
plate circuit. The speed of the frequen 
cy shift is determined by the frequency 
of the signal fed to the reactance tube, 
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HERE’S ONE KEYBOARD 


YOu Com Jooru-to play fost 


And, it plays a mighty profitable tune. For, it’s the Sequence 


Switching Keyboard on a Jackson Dynamic 


Fube Tester 


“service engineered” to give you accurate, lightning fast tube checks. 


SPEED 


SIMPLICITY 


ACCURACY 


FEATURES 


You'll save up to 50% in tube checking time 
your first and most important task on any 

set, [TV or radio 

Even inexperienced help can learn to use this 

tube tester quickly. And, it t every receiv- 


ing type, even subminiature 


Checks 
E-limi- 


The original Dynamic Tube Tester 
tubes under actual load 


nates guesswork 


Good-Bad, plus Read- 
ings — Shorts and Noise Test Life Line 


Transcoi Lance 
Indicator detects tired tube Accurate Fila 
ment Voltages — Simplified Load Setting 
Keyboard Style 
Voltage Adjustment calibrated t how actual 


Sequence Switching Line 


line voltage Easily read, smooth 


Roll Chart 
Models 


running 


Bench, Portal 1 Counter 


Before you hu / tube checke ee the 


JACKSON DYNAMIC TUBE TESTER 


sold by 


ELECTRICAL INSTRUMENT CO. 


16-18 S. Patterson Blvd. * Dayton 2, Ohio * In Canada: The Canadian Marconi Company 
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Supreme in the FRINGE 
NEW ROCKET 


ULTRA-POWERED 


pel King 


\‘\ 


oad band 


es onized te  ooter 


yr 
or Biack and Wh 


© Super ror 
Ratio 


t-to- Back 


© Gain 8 db Low Band 
11 db hi-ban 


: SS SSS Saree 


channel 


Model FK-232 


599% os 


With stacking harness 
t Fe ' 


] 
ffere 


SUPER RECEPTION IN FRINGE 
AREAS AT BARGAIN PRICES! 


\ 360° Super Directronic 
Electronically Rotates in 
at Al Directions 
co - VHF- UHF CHANNELS 
ae 


2-83 


Exclusive | Engi-§ 50 
sign c ite F =A "> 


é 
i 
t 


NIVEL 








NEW LOW PRICE! 
RADIART TELEROTOR 


Kad 
r 
t 


496"" 


mMOoEL TR-2 








FAMOUS ROCKET 
ZOOM-UP TOWERS 


urdy @ Reliable @ Easiest tretatiation 
with Hocket Z pt ' of 


-$ 9.95 30° $15.95 
19.95 50° 29.95 


(Deduct 10% discount in tots of 3) 











2 BAY 16 ELEMENT 
CONICAL ARRAY 
$4.99 eaee pL 3 } te ac 

















69 
12 
06 





UHF CORNER REFLECTOR 
onty $ SINGLE LOTS 


EACH IN LOTS OF 6 





Att ted Af SS CLEVELAND onto 


OF CLEVELAND 


La. HOUSE OF TV VALUES 


Cleveland 3, Ohio 








th 
ELECTRI 
Tine 


t 


previous experien 


A proved for Veterans 


pk 
FREE BOOK jy0.) 00.2". 


COOKE FOUNDED 
President * a 1699 
ELECTRICAL SCHOOL 


GREATER OPPORTUNITY FIELDS 


OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IN U. $. 


* NOW. et prac- 
ee aDlo 


Prepare for you 
il tra g in 
IiTY— 

tr Prep 
levsareal fu 
jUipment at ¢ 


finance plan—« 
now, pays t t ilater, Part time ¢ 
yment service while tra neu nee 
n for Big Free Illustrate 
man will call. Act? 


A TECHNICAL TRADE INSTITUTE CHARTERED 
NOT FOR PROFIT 


500 &. Paulina St., Chic Dept. 64.41 


ELECTRICITY © TELEVISION © RADIO © REFRIGERATION © ELECTRONICS 


ie COYNE ELECTRICAL School 


berry 


ADDRI 


Ree oe oe 


. W. COOKE, Pres. 


see S. Paulina St., Chicago 12, Ill. Dept. 64.81 
di FREE BOOK and detail! 
RADIO-TELEVISION © ELECTRICITY 


NAM! 


STATE 
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PRINTED 
CIRCUIT 


BOARDS 
NOW USED IN 
HEATHKITS 


SEE PAGE 69 


WINS 


URGENT! URGENT! 


ELECTRONIC TUBES 


We Pay Spot Cash for: 
RADIO. TV -all types 


tate types, nd 


nerchan dise juantitie 


and price 


COLUMBIA ELECPRONICS CORP. 


115 Liberty Street Noo C: 


ARK 47 


RADIOS PHONOGRAPHS 
TEST EQUIPMENT HI-FI 
Write for FREE Brochure 


RADIO KITS, INC. * 120 Cedar St., 





TV 


WORLD'S FINEST 


KITS 


N.Y. 6 


RADIO-ELECTRONIC CIRCUITS 


and the amount of reactance va 
is determined by the amplitude 
applied a.c. voltage. 

The solid curve in Fig. 2 illust 
the typical peaked response of a 
tional i.f. amplifier circuit. The 
lines show how the peaked re 
the tuned circuit is shifted period 
by equal amounts above 
normal resonant 
of this periodic 
apparent 


and be 
frequency. The effe 
detuning of the 
cuit is an flat-topped 
pass curve, 

The inventor al 
effective width of a narrow flat-t 
i.f. response curve may be 


sO describe 


RESONANCE CURVE 


EFFECT OF 


TUBE 


tube to n 


local oscillator. | 


by using the reactance 
the 
cy-modulation of the local osci 
sults in rapid shifting of the inte 
ate frequency so the upper a1 
side-bands are alternately 
through the relatively 
cults. 

The inventor also describe 
of using carrier strength to cont 
sweep width produced by the react: 
tube. Thus, the bandwidth can be 
matically increased on 
and decreased to reduce bac! 
noise on weak 


receiver's 


narrow 


stron, 


ones. 


NOVEL PARALLEL-T 


Some form of simple 
is often used to compare the f 
of a variable oscillator with a 
standard. In many 
stable of the two 
lock in with the 
quency difference 
it difficult, if not 
zero beat 
and the 
is to be measured 

In Electronic Engineerine 
England), J. S. Nisbet show 
lel-T network as a linear mixe 
signal sources in a 
One oscillator connects to the 
of the parallel-T and the ot} 
ov.tput end. Outpui for the dete 
be tapped off of either 7 


series resist 


USE 


mixe 


Instance 

oscillator 
other 
is small. Th 
impossible, 


the 


when 


exact between 


oscillator one whose 


frequer 


junction of the 
the 
resonance 
the transfer 
ends of the 
fed from 
other. With the circuit show 
and pulling between 
avoided to a point 
difference is 


series capacitors. 
the 


impedance hetwee 


frequency of 
circult 1s Zero, 


ape is one oscillat 
osc il 
where the 


less than a cycle at 


RADIO-ELECTR 





RADIO-ELECTRONIC CIRCUITS 


British type Y63 electron-ray indicator 
tube is used as a detector and zero- 
beat indicator. A 6E5 or similar type 


may be used instead. 
4 vot 
MEGI] §=+250v 
Hag 


tne ad " | 
more servicemen prefer 





} . 
4 STANCOR 


In the usual parallel-T designed as 

; . ; ; \ 
a filter or for the feedback circuit of ee 
an oscillator, the constants are selected REPLACEMENT TRANSFORMERS 
for maximum possible attenuation at tinea : 
the null frequency and minimum losses 
elsewhere in the spectrum. In this ap- 
lication, the attenuation must be high th il hb b P| be d* 
through the comparatively wide band of an a ot er ran Ss com ine 
frequencies where pulling may occur, 
so the values are slightly different from 
those in normal filter and null circuits. 

S-METER CIRCUIT 

coon a a s used by amateurs and Brand Name Surveys, Chicago, Ilinois; 
S s lack S-meters or measuring — brand preference survey of electronic re- 
relative signal strength Instructions bec th lik the placement components, May, 1954. 
- : : Answered by servicemen from all over 
for installing an S-meter usually re- ause mey like ihe... a sai 
quire several components and some cir- @ ease of installation 


cuit alterations. This circuit, described 


+ let f the St li 
by G2HR in The Short Wave Magazine peunaesveaaniing — 


(London, England), does not require @ availability of accurate replacement FREE new stancon crweeat catatoc 
é cle s 1 information listing over 500 transformers for TV, radio, 


any alteration of the original circuit high fidelity, communications and other 
and uses only four components includ- @ rugged, breakdown-proof construction electronic applications. Available from 
ing the meter. @ quick delivery from distributor's stock your tocal Stancor distributor or by writ- 

In this circuit, a diode and micro- ng Danses Tevates, Cteage Siaanene 
ammeter are used as a high-resistance 
r.f. voltmeter. The meter is shunted by 
a germanium diode and is in series with 
a resistor and capacitor between | f 
ground and the plate of the last i.f. | vf y 
amplifier. The values for R and C may 


have to be determined by trial and er- | CHICAGO STANDARD TRANSFORMER CORPORATION 


LAST UF, ANP 3592 ELSTON AVENUE @ CHICAGO 18, ILLINOIS EXPORT SALES: Rot 


ames 5. . 431 Greenwich Street 
= Be New TV DYNATRACER—<<aez 


megs” | THE 3-IN-1 TEST TOOL: 


/ SIGNAL TRACER * VOLTAGE TRACER 
—— COMPONENT CHECKE 


Presents a Different, Simplied Vethod 
should not be much larger than of Troubleshootine 


about 50 wef and R= should be about REQUIRES NO ADDITIONAL EQUIPMENT 

100,000 ohms. The type of diode was not 1 DYNATRACES tes TRIAL 

specified in the article. A 1N54_ or ; ' ah 

equivalent should work satisfactorily. V . \ YNATRA OFFER 
Ditferent values of R and C may be ; ; MEGOHMS) condenes “! Send No Money With 

required with meters less sensitive than Order — No C.O.D. 


he 50-ua unit shown Save time, labor & money with the DYNA 
7 ‘ ; TRACER the most indispensable TV 


nly 
1 P ; : If the + ' ous DY NATHACER 
sensitivity of 1 all-Wwi 4 repair tool ever mace $ 95 n : i it back 


varie from band oO and Complete troubleshooting manual enclosed. ih a Leeed 4 e oF 
‘ ob atios 4 call 
alibrate the S-1! Vitn a li é ostpaid t 
aia sceih ieteieeiiiel  Slias Giell ELECTRONICS CO.Bana ee ee ae NATH AG Ht he 
vi : airing : x ' eat lies igs A 211-04 99th Ave Dept. 117 Queens Village, N.Y u ' Se order 


When answering advertisements please mention 


RADIO-ELECTRONICS 


Transformer ( orporation 


Stancor transformers IY 
are listed in Photofact Folders and Counterfacts / OH \ 











For a limited time only... 
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QUESTION BOX 
NOISE-FIGURE MEANING 


THE FAMOUS What is noie-figure, h 
and hou f wser 


é ers? TI see the er 
- ( few hut have never / 
o can tell me just wh 
THE FINEST MINIATURE I. F. TRANSFORMER ans.—M.B.B.. Denver, ¢ 


EVER MANUFACTURED 
ONLY 2', HIGH BY’. SQUARE 





toy 
LO! 


Noise-figure is a fa 
ate the quality of an act 
ompared to a theoretical p 
vith the same bandwidth ane 

no internal noise. The noi 


The Miller K-Tran 1.F. Transformers are available for the t iynal-to-noise power 


following frequencie 262 KC, 455 KC, 1500 KC, 4.5 M¢ deal receiver divided by . 
and 10) 7 V¢ e power ratio of the actu: 
5 ability to read weak 
15 Mi transtorme! are tor use im television receive! oe = ee 
having an intercarrier und channel. 10.7 MC transformers decreases. The d 
1 as ie diag 
find their main application in FM receivers and tuners hasic noise generator used 


noise-figure 


All transformers a hell core permeability tuned, tt re figure, 
providi i maynets nelding of the windings and reduci ' circuit is designed 
the influence o «© aluminum can. Stable silver mica fixed femperature-limited diode 
Ifacitor ire encloses n the low-l terminal bas: i i with enough plate 


1 


CAT. NO. Frequency NET PRICE tract to the plate 
‘ t th filament 

12-H1 262 KC Input Transformer 50 nsliete t} : a rm 

12 H2 262 KC Output Transformer 50 oye 

12-H6 262 KC Output Transformer diode filter 59 


12-Cl 455 KC Input Transformer .32 
12-C2 455 KC Output Transformer 32 
12-C6 455 KC Output Transformer diode filter 41 


12-C7 455 KC Input Transformer for Battery Radios 32 
12-C8 455 KC Output Transformer for Battery Radios 32 
12. c9 455 KC Input Transformer for AC-DC Radios 32 
12-C10 455 KC Output Transformer for AC-DC Radios 32 


13-Wwl 1500 KC Input Transformer 44 
13-W2 1500 KC Output Transtormer 44 


13-PCl KC Input 1.F. Transformer For Printed Circuits 44 
13-PC2 KC Output |.F. Transformer For Printed Circuits 44 


6203 MC Input or Interstage Transformer .65 
6204 MC Discriminator Transformer 98 ! nt : 
6205 MC Ratio Detector Transformer 98 f output are cor 


1463 MC Input or Interstage Transformer 65 he filament voltage 
1464 MC Discriminator Transformer 98 r} noise voltage 
1465 MC Ratio Detector Transformer 98 a noninductive re 


SUB-MINIATURE K-TRAN - Only ‘2° Square by 12" High tance equal to the antent: 


10-C1 455 KC Input Transformer 50 lance. Connect the 


10-C2 455 KC Output Transtormer 50 output meter to th 


the receiver ope 


e re 


(Available through your local distributor.) 
*Manutactured under “K-TRAN” patents of Automatic Mfg C« *K-TRAN is registered trademark 


ensitivity and the 


off, advance the 


J se eR ae caus aa, 
5917 South Main Street ° Los Angeles 3. California — lair ane end reel 
tuye until the out; 
ise 3 db. 
noise-figure (F) 
al to 20 = I 
ode plate current in ampe 
F is 10 times the 
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vely determine 


QUESTIONS & ANSWERS” |. VEO SQ tice tha trode amp 


By R. J. Fredericks } les noise than the 
i tit AND " —_ i} ‘r tubes, 
Test YOUR Electronic 1.9. !!! _ PM is = 
; aes He AM Bibliography: 
only GEAR ‘ me De BOTT 
$ 
1,.: ON PAGE 


ORDER PUA Y FULL PRICE 


RADIO SOUND PUBLICATIONS 


Box 38, Utopia Station, Flushing 66, N.Y 
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vacieggle NOW! HANDLE TELEVISION REPAIRS 


SCOPE SWEEP REVERSAI 


Tine an Bice cinch scone t wont THATS EASY “SHORT CUT” WAY! 


stall a switch to reverse the sweep 


ection so response patterns will have Eliminate useless testing a ie Fix TV sets twice as fast 


he sane time-versus-frequency direc- 


- in set manufacturers service A EY ’ : b Use PIX-O-FIX to 
avnuals, Please show how this is done. wh , : ic} 
R. D., Springfield, Mo. z = handle most television 


troubles by fast, 
easy picture 
analysis 


Z 
Cut TV test time to mir - : r Usually, 
utes. Make repairs fast ar eve pe 1e component 


= 
as right! Just turn the dial of like e at Quick tests 
PINK FIN your PIX-O-FIX. When the ¢ se ta ext ned 
ture in the PIX-O-FIX window part bstit n recom 
matches the screen image on the me . here this is best 
TV TROUBLE television set you're repairing 
presto! you ve gof your clue 
PIX-O-FIX then directs you 
FINDER GUIDES Be By 


rouble Nex i in ate 
by Ghirardi & Middleton pec mT eee 


exact section of the receiver in 


whic trou 2 srobab ‘ antes tects ou 
PIX-O-FIX No. 1_this handy onaainale eg ae cant F 
little, pocket-size dial chart 


with the sweep reversal switch added. and booklet identifies 24 of the 
The signals on the plates of the push- most common troubles by actual ria eh MONEY-BACK GUARANTEE 
. : " 4 television screen photos. Gives 192 ; 
pull horizontal amplifier are 180° out causes and 253 remedies for these Dept. RE-94, RINEHART & CO., Inc., 
of phase so the sweep changes direction oy $1.25 i 232 Madison Ave., New York 16, N. Y 
when the plate output leads are re- 9 Wier ie ! find 8 
versed by throwing the switch. PIX-O-FIX No. 2_Covers 23 addi- COMBINATION OFFER 
5 tional and more ‘‘advanced'’ trou- 
bles not included in Pix-O-Fix No. 1. 
ie Te TTL " Tells what to do—just how to do it. 
rR ANSMI I I ER D A I A Together, the two volumes are a 
I want to construct an amateur TV femoranemive, guide, to fests 
station and a closed-circuit TV camera set. Price separately, $1.25. 


cha : for SSper vores ntal pur pos ¥. Can $ for the two Lasmaeneeeanaaesanananaanuaneé 
jou supply practical circuits of simple Sinticeeiitieaihin OUTSIDE U.S.A.—$1.50 each. $2.50 for both abies sails 
offer in coupon. privilege with money refunded 


The diagram shows the horizontal 
output circuit of the Ejico 425 scope 


generators, timing circuits, fying 
t scanners, r.f. amplifiers, and modu- 
3? | have lots of theoretical mate- 





from magazines and texthooks 
10 practical circuits. I need prac- 
cal circuits with typical values. Can 


~ ‘ Miniature 20 am 
UR NE p 
supply circuits oF references that ROM aii T Circuit Breakers 


! he useful to me?—J. MeN., Wyan- 98¢ 
ch, N.Y. CN Single Pole — 


“AUTOMATIC SYNCHRONOUS Non-Trip os 
Good for 20 Amps T 5 Volts oc 


The article “Experimental TV Re- 

: RADIO-ELECTRONICS, May, 1949, ’ DUAL TIME DELAY 

sscribes a 10-watt transmitter with t Cramer Relay 7 

ine amplifier, and modulator. Addi- Model 1 -C2H DOOR INTERLOCK SAFETY SWITCHES 
tional a es hs given in the fol- i) simseusie tanervenl . ws A : TYPE B 

lowing bibliography: h timer, 60 cycle AC syt ressure Type BRYANT AC Receotacl 

wes at '/; RPH 10 Amp. 125 Volts Powe 


98 erating 2 single pale single throw Type 10 Amp. 125 Voits 
15 ampere switches e switch is cammed 


EFI W. s hot it leon ne Nour 2 £ Your Choice 
I I Flory \\ Pike lley, ane so that it ts of — 
J M Moran Pack-Car ad Te ic ta- closed for bur ne ' s s Ca a of Type AorB i 
t Klectronies, \ 5 Né } are yh2 to oper e 5 minu er ery 
,-“ hours The two ¢ $ are $ rrange “d 79: 


Patremio The Du-Mitter ad the two switches are in the open 
dio-kle ctronu gineering simultaneously for 5 minutes out . Lots of 10 13¢ 
Februa 2, pp. 3-5 hour period. Guaranteed Brand New Overall 


pce he $12.50 ia ein St “POT-LUGR 
N M ne ‘ i 
High Impedance 
us.cor. QBe¢ 
a 


_ _—J 
———_ Headsets 














Kpelle RPM : ¢ CONCORD RADIO 


TIMING MOTORS yh 


110 3 5 60 Cy. T ) Send new CONCOR 
Reg. $7.50 Value wnat. te Limited 


FM Dipole OEY 
[eee movel OREM 
Dighy 9.1132 


Box, Radio-Electronics, 25 West Broadway, « 
New York 7, N.Y ; Concord Heth e 54 VESEY ST NEW YORK 7. NY. # 


Question 
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HERSH coco. BIGGEST BUYS! 


FIL. TRANSFORMER 
PRI. TI7V. 60 cycle 


+ Jame 
v1 7Siomp 


$4.95 


SIZE: 5%6'x 51/0" 51a" H. 
RCA OUTPUT 


TRANSFORMER 
P.P.6L6'S 25 watt 


PRI 5000 Ohms 
output. Sec. #1 
500 Ohms. Sec 
#2 600 Ohms 
Sidetone 15 to 


15,000 cy. flat 


FILTER UNITS 
$2.95 m-41 


Phone plug and 
jeck 1834 2 
BINDING POST 


72 UH Powered 
tren Cores 


i) 
= 


OlL COND. 


MED VDC PRICE 


COMP@NC ANN KK UUeH = 


~-— 


DUAL 4.5 120MA 
45 70MA 
DUAL 1H 400MA 
4.24 75MA 


DUAL 4-1000 


13.5 220 vac 
630 vac. 95 


PAPER CAN 
MFD VDC PRICE 
$ 





24000 3 
117 110 vac. 1.45 


PHOTO-FLASH 
SPECIAL! 


MFD VDC PRICE 
525 $9.95 


CHOKE SPECIALS! 


15H BOMA 385 OHM 
2-71. Swinging 5S0MA 


1 KW ANT. CHANGEOVER 
». RELAY 


¥ ne vac 
60 Cycle 
15 Amp 
2500 Volt 
D.P.D.T. 


$995 
BUTTERFLY CONDENSERS 


TYPE a 


A 


on ang mC 
TYPE . Joo 1000 m¢ 


Uses 3 


OB AS 
TYPE C . 300 000 m¢ 


Clip for Krol Der 
TYPE O-- 135 485 MC 


MODULATION and DRIVER 
; TRANSFORMERS 
$495 * 
Both 
Modulation 
trons. 815 Class 
AB2 56 Wott 


DRIVER, 6SN7 
to Modulotor 


RADIO BUSINESS 


Merchandising and Promotion 


Cornell-Dubilier Electric Corp., § 


Radiart 


new 


Plainfield, N. 


( leveland, dey 


J., and 
eloped a 


display for 
rotor whict 
luminated 


rotating actior 


Pyramid Electric 
TELEGRAPH N. J., introduced 


SOUNDER 
ta 
a 


Main Line 150 
ohms. Attn. C.A.P 
5245 GRAND RIVER 
Detroit 8, Michigan 
Phone TYler 8-9400 


PLATE TRANS. 
* enly 


$995 


ERSHE aio CO. 


which 
of ar 
line of 


aging 
Loc king 
pany’s 
pacitors. 
Hallicrafters 
new point-ol i 


COBRA-JECTOR 


INDESTRUCTIBLE FIBER-GLASS 
ALL WEATHER 
WIDE ANGLE DISPERSION 


Co., Chicago 


TRANSVISION 


offers 


SPECIALLY 
DESIGNED 
TV SETS 


with important 
Pat 


List $40.00 
NET $24.00 


Complete 

with Oriver 

Weatherproof 

Line Matching 

Transformer 

as shown 

Net $5.10 

New versatile all-pu 

for paging & talk-back 
istria } 


Pend. Features 


for use in 
Hotels, Motels, 
Hospitals, and 
Public Locations 
Also 

Master Amplified 
TV Antenna for this Pacific 
Systems establishing a “new « 
* ; world-wide hams could 
' of countries. wor 
Sprague Products Co., 


pose projector —excellent 
marine, and 

Penetrat 
angie intel igi 


ntercom 


voice & system 
around its 


to Cli; 


munications dealers 
sponsored 


Island. A 


jlation assures wide 


verage even expeditior 


1 con 


embly 


1irec 


r adverse n 
magnet a 
weather 

Che 

‘power 
tough 


han 
the 
ountry” 


group of five 
atoll with 
t. Quick, easy 
add to 


ked. 
North 


pacKage 
jobs! 
15 watts 


, < / 
for the : 


input Power (continuous) 


scores 


Get details now. 


input impedance 
Response 
Dispersion ..... 
Dimensions: ....... 


Opening, 14” 
Overall Length, 


8 ohms 
250-9000 cps 
120” x 60° 
x 6” 
14” 


WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 


TRANSVISION, 


INC. 


NEW ROCHELLE, N. Y. 
em ——+ MAIL THIS COUPON 


' Nome 


TODAY «==a@ 
| TRANSVISION. INC, NEW ROCHELLE, N.Y. Dept, RES 
: CD Rush full details on COIN OPERATED TV. 





! Address __ 





' City State 








“Bew 


which on 


Mass., is reprinting 
Service Bargain” flyer 


appeared as an advertisement in 


trade 
the 


Electronics and other 

ines. It is available from 
quantities at a nominal cost 
Rek-O-Kut Co., Long Island 

Y., designed a new strobosco 


RADIO-ELECTRONICS 





test dise for checking turntable speeds 
It is available free upon request. THAN K Y U M S i 
3 ’ r. serviceman 


for naming 





Shure Brothers, Inc., Chicago, devel- 
oped a new plastic cartridge replace 
ment kit housing three cartridges which 
will replace 192 of the cartridges most 
likely to need replacement. 


General Electric Tube Department, j 
Schenectady, N. Y., produced a new your pre erre ran ° 


In a recent nationwide survey*, radio and TV servicemen were 
asked this question: “What brand of replacement speakers do 
you prefer? Why?” QUAM was first in number on mentions 
almost 30% more than the next most preferred brand 





* Conducted by Brand Name Surveys of 
Chicago, Illinois, May 1954 





“*Adjust-a-Cone feature-ruggedness" 


“Complete range of sizes and types’ 
“Stand up best in service” 


“Include hardware for easier 
installation” 


“Good construction” 


“Listed in Sams’ Photofacts’ 


“Heavier magnets"’ 


one-minute movie for TV showings, il- 


lustrating for the public what it takes 
to fixa TV set. It is part of the G-E cam- 
paign to promote better public under 
standing of the TV service technician's : p 
function. The film is available to G-E ask for QUAM the quality line, for ALL your speaker needs 
tube distributors for local TV showings 


A pamphlet illustrated by stills from 


the film also is available from either Q 

the company or its distributors. UVAM-NICHOLS COMPANY 
Allen B. Du Mont Laboratories, Tele 236 EAST MARQUETTE ROAD ¢ CHICAGO 37, ILLINOIS 

vision Receiver Division, Clifton, N. J., 

is offering purchasers of new Du Mont 


“Good quality at a reasonable price” 


“Always satisfactory" 








Tewnifie Hi-Fi | te | 


GUARANTEED 6 MONTHS 


ES 

ps vase 6AQ5 .$.501]6C4 $.40|7A7 
es HEATHKIT 64.76 40 | 6SA7GT 55 | 786 

4 @ 6AU6 45 | 6SK7GT 53 | 768 


AMPLIFIERS 6AV6 40 | 6SN7GT 591 7C5 


6BA6 40 | 6V6GT 50 | 7E6 


aud PREAMP | sees .. 40| oxs i 


PAGE VERME: S605 with order. ° 


Cont t USA P with 


DORIAN ELECTRONICS CORP. 
89-39 63rd $¢#., cumEres 32, W.Y. 


= - — — 
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| RADIO BUSINESS 


TV receivers a toy 
truck for the kiddies. 
will be sold nationally 
stores. 

CBS-Hytron, Danvers, Mass., 
veloped another in its series of service 
aids, a new service coat, available fro 
its distributors. 

RCA Tube Division, Harrison, N. J., 
announced the winners in its 
$50,000 “Tell and Sell” tube contest in 
which distributor salesmen 
the winning service 
awarded duplicate prizes. 
burt, Lakewood, N. J., 
cian won the first prize, a 1954 De Soto 
hard-top convertible. E. Frank Robert 
Cleveland, Ohio, won second prize, a 
$1,000 U.S. Savings Bond. Allan J. 
Holmes, Orange, N. J., won third prize, 
a deluxe RCA Victor TV-radio-phono- 
graph console combination. Duplicate 
distributor prizes went to Robert Bur 
ley, Krich-New Jersey, Newark, N. J., 
first prize; L. Fromwiller, Maine Line 
Cleveland, Inc., Cleveland, Ohio, second 
prize; and Bruce Douglas, Krich-New 
Jersey, Newark, N. J., third prize 


OFF 
LIST 


ALL NJRT TUBES ARE BRAND NEW ano 
FULLY GUARANTEED FOR ONE YEAR 


N.J.R.T. TUBES 70% 10 90% 
GUARANTE 


Tyee Price 
1A7GT 45 AFG 75 
183GT 67 6AG5 49 «#68666 1.20 
1H5GT 48 67 6BH6 45 
iL4 50 6 59 i 41 
InSGT 2 sf 7 a9 
RS 48 h j )BL7 65 
185 s J 77 
v4 44 J 4 nt , 7 92 
ua 14 95 
U5 . ¥ 39 
1K2 6CB6 
‘Aa 45 6CD6G 
3a4 44 6F6 

44 6AU6 6H6 
84 44 GAVE 655 
iva bAKAGT 616 

55 6BAS 46K6GT 

49 #BA? ale 

49) «6 6BCS 6R7 

12) «66§68BD6 684 

92 6BE6 688GT 


television service 
The same truck 


in 





retail toy 














Type Price 
6BFS -55 


Type Price 
6SA7GT 41 
6SB7Y .76 
68C7 59 
6807G6T 39 
6SK7GT 39 
68L7GT 49 
6SN7GT 55 
68Q7GT 37 
6T8 75 
6U7 -56 
6U8 59 
6V6GT 45 
6W4GT 45 
6W6GT 

6x4 

6X5GT 

7E6 

7%6 

7L7 

12AL5 


Type 
12AT6 
12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AK4GT 


Type Price Type Price 
7 25BQ6GT 75 

25L6GT 45 

25WwiGcT 45 

$5A5 49 

35B5 18 

35C5 38 

S5L6GT 45 

12AXK7 isw4 45 

12BA6 i5Z5GT 45 

12BA7 ‘ 45 53 

12BE6 50B5 41 

12BH7 50C5 Al 

12BY7 50L6GT .59 

12827 70L7GT 7 

128L7GT q 76 

128N7GT of BI 

12SR7 met. 117L7GT 

12V6GT 117P7GT 

12k4 11723 

198G6G 807 

19T4# 


recent 


who aided 
technicians 
G. Lee Hurl 


tecnnl 


were 


service 





T.V. PIX TUBES 
BRIGHTENER 


PEE-WEE “HIDE-A-WAY” ANTENNA 
no bigger than a half dollar 


] TEC .... Five 114 tubes individual! 
value $11.25 with every order of $25.00 or more. 
Many 7 volt types not listed. All tubes individually boxed 
Orders under $10 subject to $1 handling charge. Tubes offered 
subject to prior sale. Prices subject to change. All orders 
shipped FOB 25% deposit required on c.o.d. shipments. 


SEND FOR FREE TUBE LISTING 


NEW JERSEY TELEVISION SUPPLY CO. 


Sole Distributor of NJRT Tubes 
S9OGA WESTFIELD AVE., ELIZABETH, N. J. EL. 5-3900 


HI-Fl FANS— 


SPECIAL FOR YOU—two books to 
help you get better performance 
from your high-fidelity equipment. 


79¢ 


$1.39 








HI-PO TV RECTIFIER TUBES 
LAST LONGER 
Makes Picture brighter, larger 


HI-PO 567 HI-PO 6878 


TE RErHAce $1.39] Ta nertAcest 96 


cartoned list 





Calendar of Events 


A Symposium on Propagation, Standards 
and Problems of the lonosphere, September 
8-11 at the new Boulder (Colorad Lat 
tories of the National Bureau of & 

Fifth Annual Fall NATESA Convention, 
September 24-26, Morrison Hotel, Ct 

High-Fidelity Show, September %0-Oct 
2—-Palmer House, Chicago 








Second National Conference on Tube Tech- 
niques, October 26-28 f n Aud 
torium, 60 Hudson New York N. ¥ 

Fourth Annual Eastern Joint Computer 
Conference and Exhibition, December *-\' 
Hellevue-Stratford Hotel, Philadelphia, P: 





Street 











Production and Sales 

RETMA reported the productic 
2,301,005 TV and 4,048,904 
during the first 21 weeks of 1954 
compares with 3,309,757 TV set 
6,102,711 radios produced in the 
1953 period 
during the first five months of thi 
7,713 color TV sets were manufac 

RETMA reported the manufact 
sale of 3,275,301 cathode-ray tub 
the first five months of this ye: 


> 


sets 


The association note 


High-Fidelity -- Design, Construction, 
Measurements 


For the real audio fan! Assumes you know 


fundamentals and from there outlines practical 


128 Pages 
Over 100 
Iilustrations 


$1.50 


methods for working toward perfection in a 
hi-fi system. Unique 3-way approach covers 
hi-fi from standpoint of design, construction 


and measurements. 





High-Fidelity Techniques 


A classic in the field! No true hi-fi can afford 
to be without this one! You'll get more practi- 


pared with 3,633,288 for the 1953 pe 


New Plants and Expansions 

Cornell-Dubilier Electric Corp., S« 
Plainfield, N. J., formally 
new plant in Sanford, N. C., la 
Leslie A. Johnson, newly app: 
vice-president of t 
plant manager 


opened 


| 
the 


corpo! i 


cal information from James R. Langham's 
breezy observations on now to get top per- 


formance from each high-fidelity component, 


Howard W. Sams & Co. for 
dedicated its new plant at Sam 


than you would from many more conventional 34th and Sutherland Ave., Indiana 





books. Get your copy today. 


See coupon on page 152 


112 Poges, 
Ilustrated 


$1.00 


GERNSBACK PUBLICATIONS, INC. 


25 West Broadway 


New York 7, N.Y. 


Publishers of RADIO-ELECTRONICS 








recently. The Sams operatior 
centered in the new building 
plant at 2201 East 46th St. 

Allen B. Du Mont Cathode-ray Tube 
Division, Clifton, N. J., open 
nent headquarters for its West Coast 
sales and sevice depot in Los Angeles 
this September. 


perma- 


RADIO-ELECTRONICS 





YOU CAN WIN 
A NEW FORD! 


Nothing to buy! Nothing to sell! 


Just Illustrate and Explain 
a New Application for 
International Rectifier Corporation 
Selenium Diodes 


50 PRIZES 
Grand Prize 
New Ford V-8 Mainliner Tudor Sedan 
and 49 other 
valuable prizes 


INTERNATIONAL RECTIFIER COR- 
PORATION’S Selenium Diode Ap- 
plication Contest is open to every- 
one! Here’s all you have to do 
pick up an official entry blank 
from your favorite parts distrib- 
utor. Illustrate and explain a new 
practical application for Interna- 
tional Rectifier Selenium Diodes. 
Have the entry blank counter- 
signed by your distributor's sales- 
man and then forward it to us 
before January 1,1955. Rules and 
regulations for this contest are 
included in the entry blank along 
with helpful hints on selenium 
diode applications. 

JUDGES—Dr. Lee de Forest—United 
Engineering Labs., Los Angeles, California. 
J. T. Cataldo, F. W. Parrish—International 
Rectifier Corp. 

SAMPLE ENTRY — 
—APPLICATION— 


























—EXPLANATION— 
Typical application for providing fixed 
bias for push-pull stage of an audio 
system using International Rectifier 
Corp. Selenium Diode in conjunction 
with a voltage divider and filter net 
work...etc.,...et 
DON’T DELAY! ENTRY BLANKS ARE 
AVAILABLE FROM YOUR 
PARTS DISTRIBUTOR 
CONTEST ENDS JANUARY 1ST, 1955 


INTERNATIONAL RECTIFIER CORP. 
EL SEGUNDO, CALIFORNIA 


SEPTEMBER, 1954 


Granco Products, Long Island City, 
N. Y., opened a new annex adjoining its 
present plant. 

Pioneer Electronics Corp,, Los Ange- 
les, completed a 5,000 square foot addi- 
tion to its present plant. The added 
space will be used for warehousing 
picture tubes. 

Wheatland Tube Co. has begun pro 
duction of electric-welded steel tubing 
in its new mill in Delair, N. J. The 
company’s home plant is located in 
Wheatland, Pa., with executive offices 
in Philadelphia. 

National Cash Register Co., Haw- 
thorne, Calif., established its subsidiary, 
Computer Research Corp. of California, 
as the Electronics Division of NCR. 
The new division will manufacture 
electronic computors for business ap- 
plication in addition to its present line 
of computers. 

Eleo Corp. moved to larger quarters 
at M Street, south of Erie Ave., Phila- 
delphia. 


Business Briefs 

... Paramount Pictures’ Barney Balaban 
predicted the sale of 21- and 24-inch 
color TV sets for about $500 before the 
end of next year. Paramount owns 50% 
of Chromatic Television 
which developed the 
TV tube. 

. . . Technical Appliance Corp., Sher 
burne, N. Y., awarded its 1954 Taco 
Scholarship, worth $2,500, to Wayne 
F. Wales, a graduate of Sherburne High 
School. The company awards the schol- 
arship annually to foster an interest in 
technical education among local high 
school students. 

... RETMA announced that the admis 
sion of members to the 
association had brought total member- 
ship to a new high of 3887. New 
members include: Allied Research & 
Engineering, Inc., Hollywood, Calif.; 
Crescent Industries, Inc., Chicago, Ill; 
I & M Products, Detroit, Mich.; Inter 
national Electronic Industries, Inc., 
Nashville, Tenn.; Morhan Exporting 
Corp., New York; Pan-Electronic 
Corp., Atlanta, Ga.; Sylvan Ginsbury, 
New York. 

Pyramid Electric Co., North Bergen, 
N. J., announced that its recent offer 
of 92,000 shares of common stock had 
been completely sold out 
..- RCA Tube Division, Harrison, N. J., 
is now producing and marketing com 
mercial ferrite cores for use in standard 
components and to manufacturer 


Laboratories 


Lawrence color 


seven new 


specifications. 

..- Radion Corp., Chicago, recently won 
a decision in the U.S. District Court 
of the Southern District of California 
which upheld the patent covering it 
‘Bullseye” Defendants in the 
case were Pacific Bolt Corp. and Central 
Industries Corp. 

... Radio Receptor Co., New York City, 
changed the name of its Seletron and 
Germanium Division to Semi-conducto 
Division to better identify product 
manufactured by the division under it 
recent expansion program, ND 


antenna 


CONTROLS & SWITCHES 
BASKETFUL for only a 
that's what QUIETROLI 
and only QUIETROLE 


lasting smooth 


fey 


quiet 
longer 
quieter 


d with 


THE CHOICE OF 
BETTER SERVICEMEN 
EVERY WHERE 


manufactured by 


‘QUIETROLE 


. COMPANY 


Spartanburg, South Carolina 
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| PEOPLE 


S. A. Loeb, former chairman 


$ Zoard of Webster Electric Co., Racine, 
Wis., was elected to chairman of the 
4 m ion Executive Committee. Arthur C. Kleck- 
* ; ner, formerly president, succeeds hi 
tops in the | 


field of 
molded tubular 
capacitors 


P. Crewe A. C. Kleckner 


as chairman of the Board. Preston 
Crewe, formerly executive vice-presi 
dent and treasurer, was elected presi 
dent and treasurer. David J. Munroe, 
former vice-president, Manufacturing 
and Engineering, is now executive vice 
president. The following officers were 
re-elected: Frederic A. Fishel, vice 
president and secretary; B. T. Wiech- 
ers, Vice-president in charge of indu 

trial sales; P. A. Karll, vice-president 
in charge of purchasing; Joseph O. Mit- 
hus, assistant treasurer, and Elliott 
M. Ray, assistant secretary. 


Leslie A. Johnson 
was recently elect- 
ed vice-president of 
Cornell - Dubilier 
and appointed as 


* Outperforms all other molded * Ask your C-D jobber about the es 4 , yg 
tubulars in humidity tests! special “Cub-Kit’”! new Sanford, N.C 
# St: : ; plant. He has been 

Stands up under temperatures ith Cornell-Dut 

up to 100°C. * * * © ee 
lier since 1939. L. A. Johnson 
You get more for your dollar For the name of your C-D dis- 
with this premium tubular de- tributor, see the yellow pages G. Leonard Werner 
signed and built especially for of your classified phone book. joined Astatic 
replacement needs, with Write for Catalog to: Dept. Corp., Conneaut 
“better-than-the-original”’ RC-954, Cornell-Dubilier Elec- Ohio, as general 
performance! tric Corp., South Plainfield, sales manage! 
N. J. Werner wa for 


} 


CONSISTENTLY DEPENDABLE ' merly sales mana 


ger of Mark Si p 


CORNELL-DUBILIER j son Manufactur 
- G. L. Werner Co 


. , 
There are more C-D capacitors in use today than any other make — 
I y y Dr. Rodolfe M. Soria was promoted te 
PLANTS IM SOUTH PLAINFIELD. NEW JERSEY, NEW BEDFORD. WORCESTER AND CAMBRIDGE MASSA- director of engineering of Americar 
CUUSETTS, PROVIDENCE AND HOPE VALLEY. RHODE a NODIANAPOLIS. INDIANA, SANFORD Phenolic Corp ( hicavo He W ] 
- ag V 

AND FUQUAT SPRINGS, NORIM CAROLINA. SUBSIDIARY RADIART CORPORATION. CLEVELAND, OnIO 





as for 
merly head of the Development Divi 
sion of the com sa : 
pany. In his new 

position he suc- 


bad ceeds Richard M. 

‘ Purinton, who re- 

NEW! Two Probes in One _ ge 
‘ ice-presiden of 

IT’S A DIRECT PROBE! FLIP THE - iecetnan Givenadia 
SWITCH—IT'S AN ALIGNMENT PROBE! ak is Sak Seas 


senting it in the 
Here's a versatile, low-cost probe, As a direct probe, excellent for general tr e- ne 1 n . f 
shooting. Well shielded te avoid pickup of stray fields; minimum circuit loadirg New England area. Dr. R. M. Soria 
In visual alignment where a filter characteristic 3 required, flip the 
it a resistive isolating probe. Work efficiently with any oscilloscope. Complete : : James O. Burke 
with calibrated coaxial cable which can be used with all Scala probes. ' was elected execu 
BZ-5 DUAL PURPOSE PROBE _ mae uduvaite $6.90 P > vice-president 

2 4 j Cr 
Products, Chicaw: 
Jere H. Cavanaugh 








I 


joined Standard 


AVAILABLE AT LEADING JOBBERS RADIO COMPANY oe Coil as fit 


2814—19th St., SAN FRANCISCO, 10 admini 
James O. Burke James | 
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| rpm —— 


(we@ 


Alignment Time 
with the E 


AZY to use 


bignofrak 


TV alignment Bias 


Battery Eliminator 


Quickly determines 
AGC troubles 


Thi 
nk of the time w d 
Connecti al 
Cting botterie, in se 
ries... 


The i 
Align-O_ po, Provides jj 


Ms ae es sR) se RE OL NG ARO a ae 


oe Forget messy Bias Botteries 


Fix only TWO AGC troubles and 
“~ your Align-O-Pak is paid for 


We en Plug ine ee 


Provides from 

0 to 10 Volts BIAS HS 

DEALER 
NET 


Completely isolated 
from Power Line 


and Coase 


INSTRUCTIONS 


FOR ALIGNMENT: Plug Align-O-Pak in ond turn unit 
on. Connect block lead to the Receiwer AGC buss end 
red lead to B minus (usally choses) Set Align-O-Pok 
knob te voltage recommended by TV manufacturer 


FOR AGC TROUBLE SHOOTING: With Align-O. Pak 
connected os described above. turn control knob slowly 
from Ote 10 Hf normal picture appears. AGC is detective 











Carried by leading jobbers! 


Service [NSTRUMENTS COMPANY 


422 South Dearborn Street, Chicago 5, Illinois 
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PEOPLE 


of the founders of Standard Coil, is al 


treasurer and director of the company. 


Albert Brand, se 
retury-treasure! : 
Radio Merchandise 
Sales Corp., New 
York City, now a 
the re 
sponsibilities 


assumes 
sales manager for 
the company Mr 
Brand 
with Sidney Pariser 
are the founders of 
the company. 


together 


Albert Brand 


d JFD Manufa 
publi 


S. John La Puma 
turing Co., Brookly N. 2 ae 
director for 
the firm’s divi 
He ha had 
public relation 
perience with 
Army ove? 
eas and wa 


u. Ss 


merly a copywrit« 
New Y« 


sing 


with a 
viverti 
S. J. La Puma 
Precision App: 
ident of 
Manag 1 
International 


Jerry Kirshbaum 
tus Co., Was re-elected pre 
Eastern Division of the Sales 
Club Robert lerree, 
Resistance Co 

was re elected Vice 
president. Walter 
Jablon, of Freed 
Eisemann tadio 

Co., was elected to 
the Board of Dire« 
tors of the Show 
Corporation for a 
period of two 


years 


Obituary 

David Turner, chairm of the Board, 
and one of the of the J 
Company, lowa, died re 
cently of a heart ailment 

Quintin G. Noblitt, co-founder and chair 
man of the Board of Arvin Industrie 
Columbu Ind., died in the Barthol 
mew County Hospital at the age of 


J. Kirshbaum 


rney 
l I 


Cedar Rapi 


Personnel Notes 
Max F. Baleom, 
tant of Sylvania Electric Products, wa 
elected chairman of the RETMA Board 
of Directors. Glen McDaniel was re 
elected president and 
David H. Newton was 
advertising manayer of 
Paul, Minn., for both its 
tic and its hearing aid divisions. 
.-. Ray L. Triplett, founder of Trip 


director-con 


general counse) 
appointed 
Telex, Inc., St. 


electro-acou 


lett Electrical Instrument Co., Bluffton, 


Ohio, was honored by local citizens and 
sales representatives from 24 states and 
6 foreign countries at a community cel 
bration of his 50th 
industry. 

Don Larson, advertising director 
of Hoffman Radio Corp., was appointed 
manager of the West Coast 
Manufacturers’ Association. 


anniversary in the 


xe neral 
Electronic 


Color Servicing 


iS NOW IN THE FAMOUS 


Mandl’s TV Servicing 


The new section on color servic- 
ing and color circuits gives you 
the same clear how-to-do-it 11 

struction that has made this book a favorite 

with servicemen everywhere. Youll be 


FULLY prepared to service any set, do the 


best job of installation or trouble shooting 
in minimum time, either for color or for 
black and white. 


EASY to learn 


Simple, clear explanation t 
the TV receiver function 
may occur in it, what px 
them, how they affect « 


he TV 


with large 


ow t on 
trated 
fest patterns 
J tratior 


How to locate trouble quickly 


A complete master croul 
causes of distortions <« 
with references ¢ 
Structions are pg 
diagno 
do about it 


t 


e the s 


Methods used by experts 
1] learn the practica g met 


he me enced s¢ 1 rec} 


t expel 


Recent improvements 


In addition to the inst 
how to 
on such improvement 
f ised tubes 

tem transistors 


TV for today and TOMORRO 


service color set the 


Look 
how easy and practical this bool 
you'll become expert with 

any job. Get a copy on 


10-day FREE TRIAL 


Ren Bs A. 


| THE MACMILLAN COMPANY 
Dept RE-5 
60 Fifth Avenue * 


Please send me a copy of the 
Servicing. 1 will either pay the f 
plus a smal! delivery charge 

10 days. (SAVE: send « 
we pay delivery charge. ) 


it over without obligati 


Mew York 11 


heck 


Signed 


Address 


| This offer good only within continenta teeuta 


Gee ounwaaaewaaeaawal 
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TRIAD 
High Fidelity 
Amplifier Kits 


A home music system which will meet true high 
fidelity standards must necessarily be composed 
pickups, turn 

peakers, enclosures 
In this groug nents Triad offers High 
Fidelity Amplifier Kits ~ built by men with a bril 
J finest 


lant background in prod 
transformers. Engineered to produce maximum 


of the very finest components 
tables, amplifier 
of f 


i ing An erica s 


frequency range with minimum distortion, these 
do-it-yourself’ kits afford obvious economies 
nit wh 


over complete h permits upgrading 


of other component n the system 
Triad High Fidelity Amplifier Kits include all 
necessary transformers and chokes, punched sec 
tional aluminum chassis and complete assembly 
instructions 
ance they are fitting com- 
nd system components 


In quality and perforn 
panions to the finest 


available today 


HF-3 Kit: Preamplifier 

or HF-18 from any commercial ip nicrophone 
D0. ¢ filament upp or ete re mmpensation 
and new tone ntr $32.80. 
HF-12 Kit: 1 fier. Replaces HF-10 
Built-in preame : mmodate all crystal and mag 
net urtridges Yr » re 1 mpensation and 
5 48-16 
s from — $50.40. 


impedance 


HF.40 Kit 
4 ) cy 


bias 
4-8-1¢ 


Write for 
Catalog pet 


ig 
TR-54B *): 


* a 


“AIRD 


TRANSFORMER CORP 
4055 Redwood Ave. + Venice, Calif, 


PEOPLE 


Frank M. Folsom, 
presented President’ 


president of 
Cup awards 
branch RCA 
Service Company who were winners in 
a recent campaign to promote efficiency 
and customer satisfaction in TV servic- 
ing. Winners were Orval H sJowers, 
Flushing, N. Y.; William L. Davis, In- 
dianapolis; James K. Stewart, Salt 
Lake City; Lawrence E. Traeger, Spo- 
kane; Acie C. Criss, Montgomery, Ala. 
Harry L. Chaney joined Kay- 
Townes Antenna Company, Rome, Ga., 
as chief engineer. He was formerly with 
Tele-King and Electronic Devices Com- 
pany 
‘ Edward C. Tudor, president of 
[.D.F£.A., Inc., was named chairman of 
the RETMA Credit Committee. 
Earl F. Larson named 
application engineer for the Westing- 
house Electric Corporations’ South Pa- 
cifie District with headquarters in Los 
Angeles. Robert E. Thomas was 
moted to sales application engineer for 
the Central Pacific District with head- 
quarters in San Francisco. Maurice Birt 
erv- 


RCA, 


to five managers of the 


was sales 


pro- 


was named manager of customer 
ice and tube warehousing. The new ap- 
pointments are in line with a company 
move to expand its Western sales, serv 
ice, and warehouse facilities for tubes. 
Westinghouse established a new 
regional headquarters office in Los An- 


geles. 

. John L. Franke was appointed 
chief engineer of the RCA Victor Radio 
and Victrola Engineering Department, 
Camden, N. J. Alexander D. Burt wa 
promoted to manager of record changer 
engineering and Paul R. Bennett to 
manager of radio and phonograph en- 
gineering. All three were formerly staff 
engineers of the RCA Home Instrument 
Division 

Frank W. Edmonds joined Burne!l! 
& Co. as president of the newly formed 
Pacific Division in South Pasadena, 
Calif. He was formerly with Langevin 
Manufacturing Company. 

Arthur C. Bryan’ was appointed 
vice-president and general manager of 
Products, and William H. 
Feathers was appointed vice-president 
and general manager of Industrial 
Products of National Carbon Company, 
a division of Union Carbide and Car- 
bon, New York City. Walter A. Steiner 
was appointed vice-president in charge 
of development. All with 
the company for some time. 

Joseph P. Gavron, a 22-year vet- 
eran with Mycalex New York 
City, was named assistant to the presi- 
dent, Jerome Taishoff. 

Edward F. Morgan and Vernon L. 
Brown, Jr., 


Consumer 


have been 


Corp . 


were named service 
agers of the New York and Chicago 
districts, respectively, of Magnavox 
Fort Wayne, Ind. Both are vet 
erans in servicing work. Morgan re 
places R. J. Guilfoyle who was n 
district manager of the Harrisburg te: 
ritory, and Brown takes the 
R. J. Weber who was 
company’s Advertising Division as sales 
training manager, END 


man 


Corp., 


imed 


place of 


promoted to the 


WORLD-FAMOUS 
HI-Fi 3-SPEED 


AUTOMATIC PHONO 
3 SPEAKERS 


Deluxe 3-speed auto- 
matic record player 
with speaker cross over 
network for true high- 
fidelity. 4 tube ampli- 
fier scientifically de- 
signed to reproduce 
from 20 to 20,000 
b cycles. Automatic shut- 
off for amplifier when 
last record has played. 
Beautiful mahogany 
cabinet with luxurious 


PRICE! 
woven grill. Dimen- 
sions: 177%" x 157%” 


FS sso 


Write Dpt. RE-9 for FREE catalog. @ 


STEVE-EL Electronics Corp. 


61 Reade St New York 7, N. Y 


Nationally 
Advertised 
for $139.95 


CLOSE OUT 





OSCIL-O-PEN 


© Sma 
Rat 
a thf @ Outpu 
ets ! e| iby S al « . 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 











NOW 


COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


y from famous COYNE d 
the minute TV Home Tr 


y it ee ie) 
part time or full 
time. N ! MUCH 
LESS—1 , for tras g- ’ 
SEND COUPON FOR DETAILS FREE 
LOW for P 
lad ASY PAYM 
‘ BLIGATION 
B. W. COOKE, Pres FOUNDED 1899 
A TECHNICAL TRADE INSTITUTE CHARTERED NOT FOR PROFIT 
500 S. Paulina Dept. 64-HT4 Chicago 12, Iilinois 
saeeeeeceeas 
B. WW. COOKE, President 
1 COYNE ELECTRICAL SCHOO! 
6500S. Paulina St., Chicago 12, I1., Dept. 64-14 
end FREE Picture Folder an 
1- Radio-Electronics Home T 
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ELECTRONIC LITERATURE 


RESISTORS TEST EQUIPMENT 
Any or all of these catalogs, bulletins, or IRC has issued an &-page catalog as issued 

periodicals are available to you on request data bulletin, G-1, on the type MV high- 

direct to the manufacturers, whose addresses are voltage resistors Forty-five different ations if 88 kit 


sted at the end of each item. Use your letter- type of 
vpes 





: resistors are described, giving Ww! i ument 
head—do not use postcards. To facilitate iden } 
+] iumedtimeiuiton g 
tification, mention the issue and page of RADIO nelr charac ter! tics, con truction, 
ELECTRONICS on which the item appears. A dividual specifications, applications, and 
terature offers void after six months installation. The catalog is well illus 
trated with charts, graphs, and photo 
PRINTED CIRCUITS sien Eom 
I 1 ; 
Phot frou Cc } . i Available upon writing to Interna- G H Leland, In 
otocire s orp. as issue t ) ’ “My , ’ 
- “ he , : ba tional Resistance Co., 401 N. Broad St., By neering Lede 
&-page engineering ochure ited : ae . 
pag pine iw broc " re on printe Philad lphia 8, Pe nnsylvania. which will be put 
circuits describing thei function, fab- once a month. Appl 
rication, and application. Informatior fication typical 
on methods of application, materials, CRYSTAL CATALOG nertinent data ol! 
i . ° S = ’ 
electrical characteristics and compo- Standard Crystal Co., has issued a ry solenoids 
nent . Assembly with dip soldering and 12-page catalog, No. 354 on crystals. lavs are given 
plate through holes is described, It features their complete line 
subminiature hermetically-sealed plated 
inits to crystal ovens. A military chart ‘ / , Dayt 
SOUND EQUIPMENT included as an aid in selecting proper REFERENCE CAVITIES 
David Bogen Co., Inc., has issued tal types fer particular require- neral Electric | 
20-pave catalog, No. PA554, on public 5. okk hich de 


adare amplifiers, sound system ana jeailable by writing Standard ¢ 











SAE 


Prom 
Available gratis from Photocircuit 


Corp., Glen Cove, N. Y. 


i 


nd accessories. One ection of the tus O., 1714 Locust, Kansas ( 
ilog, entitled “Hints for Selecting } our. 

Proper Sound System,” discusse 
mportant factors involved 


ALIGNMENT TOOLS 


+ 


rmining what equipment to use. 
haracteristics for the new Bowen . General Cement Manufacturing ¢ 


f PA amplifiers are give has issued a 4-pag olor brochure 
ound \ tem for ) } vhich feat 6 TV align 
itions, both insid i tor plus Nive ol Kit conta 

as portable ched : ools, litabl I 
following acce 


t . ne , 
tands, con thedils 
f VManutae 
t ny ans } 
matching tra formers, Pr Rockto 


if 


peakers, wall baffle 


aff ack mountir 





rtabl phonograph init 


_ . a , ya so aay ing Yes—There is SUCH 
: atuinc as FOP VALUE! 


David Bogen Co., Cos . P DIAGONAL 
New York 14, N. Y. PLIER 


APPLICATION GUIDE $2.70 
Electric - has issued a | (T'S YOURS IN XCELITE arn - 


application guide which 
electrical data and physical B “value”, we mean high grad 
limensions of more than 24 batteries. drop forged electronic plier 
The devi erves as a handy indicator duction hardened, hand-honed bl 
f lection of the most suitable clean and stay sharp. We mean 
battery for any requirement. curate workmanship you find i 
frrat from Yardney Electrie Cor 
105 Chambers St., Neu York, N.Y. : : » : 
we mean list prices of only $: 
RESISTORS No. 59 Needle Nose Assembly 
Tru-Ohm Products has issued a 20- \” diagonal 52.70 for 6 id + RADIO-TV 
PLIER 


ewdrivers and nut driver And 


page catalog on resistors and power nany others, Ask your supplier 
rheostats. All pertinent information o1 


fixed, adjustable, axial lead, hea. 


duty, and othe esistors is given. Spe 
ial in re uae are illustrated, as are , ty 
sistor mountings XCELITE, INCORPORATED 9 io 





A section of the catalog devotec (Formerly od Metalware Co., Inc 


to powel! rheostats 25, 50, 75, 100 D x J 
ep Orchard Park, N. Y. LOOK oe XCELITE) 


and 150 watts. The information also 
includes data on special rheostat shaft 





ani bushing assemblies, taper wound 


rheostats, tandem rheostat assemblic - . 
etc., and ceramic welding nozzles When answering advertisements please mention 


Gratis from Tru-Ohm Products, 2800 RADIO-ELECTRONICS 


N. Milwaukee Ave., Chicago 18, Jil. 
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TUBES 


AT WHOLESALE =_ When you really understand how the 
te 100% GUARANTEED & oscilloscope works and all the things 
BRANDED! ve SAME DAY SERVICE! it can do, you'll get lots more use out 
ap 29 6BDS STFS 59 of it. It will help you do a better job 


— = A | faster—and in the long run, earn more 
iP 78 GBHG 97S 49 | money. This big new GERNSBACK 


1C6 6B 46 r 124 , ° P . 
1¢7 ‘BK? 2AL5 | LIBRARY BOOK is a practical guide 
1E7GT 6BL7 12076 39 | / on how to get the most out of the 
1FSG ‘ 6BN6 . 12AT7 ; scope 

WS 49 BOG 792A; pe. 
1L4 6BQ7 ; 12AU7 


+9 t yo : aoe ; Partial List of Contents 


ucs 6C4 j 120X759] | | THE OSCILLOSCOPE. 8) Geory of THE OSCILLOSCOPE 

1LC6 d 6CB6 F 12BA6 ; Zwick err k 

1N5 j 6CD6 P 12BA7 ‘ 52 72 Page ve trat 

IRS i 6CUGT.. woo P Only $2.25. soot , 

1$5 d 6F6 ‘ 12BH ‘ . _ _ . ’ iam  ¢isscnme ‘ 

He tm ime w|| | me oscuyoscone ag a | Ea nS Nae 

é é Pac ‘a Ss LlO 00 on P rwt ' tr 

ad ‘ : — how to use the scope properly. Of yu v Tra CHAPTER 6— 
: ° - course, the author tells you what roida 1V OSCILLOSCOPE 

pe : a : eel : goes on behind the cathode-ray ison between TECHNIQUES 
‘ d , tube, but when you've got that - : 

203 , 6N6 } 1487 e down, he really rolls up his sleeves Sntcaan aay tose 

2A7 [ 684 ; 19BG6 : and gives you full details on how tructure © 

JAGT j 688 : 19T8 / to use the scope to best advantage t . irid . 

104 6$A7 25B06 in all types of servicing and how Anod ° ve 
: ¥ y to understand everything you read } : * ect 

_ ‘ oo ' pal : on the face of the tube. Moreover om 

38 : . he warns you about the pitfalls of a> 

iv4 : 6SL7 . . using the scope improperly and flu mt screen © 

5u4 ‘ 6SN7 ‘ ‘ tells you how to avoid them T ' 

5v4 d 6$Q7 ‘ ‘ CHAPTER 3—SWEEP tmet 

5Y3 ; 6SR7 ; ; WRITTEN FOR ON-THE-BENCH USE SYSTEMS ; ves ° 





r 


back | sry Book N CHAPTER 1 WAVE- 
FORMS 


5y4 ‘ 678 ‘ : This isn’t a book you'll read, di- zontal deflectior { CHAPTER 7—TESTS 

523 : 6U8 . . gest and forget about. The author 1g rwtooth ger AND MEASUREMENTS 

6AB4 p 6V6 d , a teacher and engineer, gives you t 1xat Aud tin 

6AG5 F 6w4GT. iz , the kind of tips you need when 

6Ad5 ; 6x4 3 ; working on some of the “dogs” 

6AKS ] 6X5 ; : likely to cross your bench today. 

6ALS 7A4 XXL ; This is a book you'll keep open on zation Mark 

6AQS y TAG 4 = py you work oe with ~ on tls @ Retrace 
; 5 ¥ the set and the scope—and the more nny ae” 

SASS ‘ TAT . ‘ you use it and read it, the more Saloon 

6AT6 ‘ TAS P ‘ you'll profit from it. THE OSCIL- de aaa ie 

6AU6 ° TAKT ° ° LOSCOPE is the biggest Gernsback th s Mont i CHAPTER 8—EXPERI- 

6AV6 ‘ 7B4 d ‘ Library Book yet published. Look ind the RCA WO MENTS USING THE 

687 , 7B5 F . at this partial lst of. contents 6A OSCILLOSCOPE 

6BAG F 7B6 r 80 i Check all the information it packs Se 5—ALIGN- Ad 

6BAT 3 7B7 } W7L7GT . into a pages ;' ee else could — . a 

6BC5 7F7 i 117Z3 : you get so much information on 


oscilloscopes for such a low price 
This book be longs on every ervice 


Surprise Package scene © Be | _ - — 
H casl 1 oO he added knowledge 

of Radio & TV Parts thie book will bring you ’ 
3 it of parts in - 
cluding resistors, Other Gernsback Librar . 

cleding resisters +1 95 Books you'll want to toa A From the publishers of 
can ete asily = 

worth $lt 00 Transistors — Theory and Practice. RADIO-ELECTRONICS 


FREE TV Repair Techniques. £150 See your distributor —or mail this coupon 


Radio & TV Test Instruments. 























GERNSBACK PUBLICATIONS, INC., Dept. 94 
25 West Broadway 
New York 7, N.Y. 


; ini $1.99 enct 
MINIMUM ORDER $7.00 


eee a Radio & TV Hints. 
- ; Television Technotes. 


' ‘ 
i | 
High-Fidelity—Design, Construction, I | 

Measurements. | | 
dey | Er sed is my remittance of $ | 
W | Please send me the follow ng t ks ¢ | 
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Radio Tube Fundamentals. 


y i 0 F 0 ELECTRIC Basic Radio Course. \\ 
COMPANY Model Control By Radio. ° 
79 CLINTON PLACE High-Fidelity Techniques. ' 


Public-Address Guide. 


NEWARK, N. J. Practical Disc Recording. 
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Become an 


RADIO SCHOOL DIRECTORY FLECTRICAL ENGINEER 
LN — MORE JOBS 


7a FOR A GOOD JOB! than graduates 


SPOaEC AST ENGINEER | Demand for our engineering 
ELECTRONICS | graduates exceeds supply. Effective place- 

RADIO SERVICING ment. Study in this world-famed college estab- 
| lished 1884. Quarters start September, January 
Television Servicing | March, June. Approved for Korean Vets 

Bach. Sc. degree in 27 months 
(Approved for Veterans) Complete Radio Eng. courses TV, UHF ane 
SEND FOR FREE LITERATURE FM. Also Mech., Civil, Elec., Chem., Aero. and 
Adm. Eng.; Bus. Adm., Acct. Small classes. Well- 
BALTIMORE TECHNICAL INSTITUTE J) Qiuisped labs. Modest costs. Prep, courses. Write 
1425 ELTAW PLACE, BALTIMORE 17, MD. iW Jean McCarthy, Director of Admiasions, 
for Catalag and Campus View Book. 




















Major in Electronics or Power 


Get _Your F.C.C. LICENSE Quickly! bs BS Degree in 36 months 


2494 — Avenue, — Indiana Prepare now for a career 








Suregepentones or residence preparation for : 
F.c examinations. Results guaranteed. | as an electrical engineer or 


An FCC commercial operator license means | . orn cree 4 | MONTHS engineering technician and take 


greater opportunities and higher pay. We are DEGREE in advantage of the many opportuni- 
specialists in preparing you, in a MINIMUM OF tensive, specialized course including st hese ¢ ; 

TIME, to pass FCC examinations for all classes mathematics and electrical engineering, a¢ ues in these expanding fields 
of licenses. Beginners get 2nd class license in 5 theory and design, television, Modern Jab , | , - ' ‘ ; 
Ssaniaiin “ienaat a > tee in % additional aie, Welto 1 | {-help opportunities. Also B.S, degree in 27 mont! You can save a year by optional 


1 Aeronautic Chemical, Ch Electrical, an rear’ 
for free booklet. Mechanienl Bnsineering. G.I, Gov't approved. “Ent year ‘round study. Previous military, 


. September, December, March, June. Catalog academic, or practical training may 
GRANTHAM School of Electronics INDIANA TECHNICAL COLLEGE 


— be evaluated for advanced credit 
Dept. 101, 6064 Hollywood Bivd., Hollywood 28, Calif. 1594 E. Washington Bivd., Fort Wayne 2, Indiana : 




















GET INTO RCA INSTITUTES, INC.| | Enter Radio and Television 


A service of Radio Corporation of America — courses 12 to 18 months 


350 West 4th St.. New York 14, N. Y. 
® OFFERS COURSES IN You can be a radio technician in 12 
1 ‘ d 


; an ae ALL TECHNICAL PHASES OF months. In an additional 6-months you 
id. Defense expansion, new RADIO, TELEVISION, ELECTRONICS can become a radio-television techni- 
nent ten and trained special Approved for Veterans cian with Associate in Applied Science 
y ae ieadtiaer Oe a Write Dept. RE-54 for Catalog degree. Color television instruction is 

servicing; aviati F | included in this program 











ra . n ou a 
n demand by major con These technician courses may form 


mists ent requires the first third of the program leading 
i a a = Fo By ft m | EARN MORE MONEY — toa ieaen te Ek ri tr ‘ al sen therenen, 


antbaan TECHINEM INSTETOTE B a A PROFESSIONAL Twenty-one subjects in electronics 


Dept electronic engineering and electronic 


design are included in these courses 

Courses also offered: radio-televi- 

; sion service (12 mo electrical serv- 

TV REPAIRMEN e n FP ice (6 mos.); general preparatory 


(3 mos 
EARN TOP MONEY! SERVICE . 
IN JUST 12 MONTHS, COM- TECHNICIAN 4 
PLETE TV SERVICE TRAINING, 
INCLUDING COLOR TV STEP INTO THE TOP PAY Terms — September, January, April, July 
aY essentials ¢ ; $5,000-—$10,000 A YEAR 
CLASS. 7 MONTHS’ SKOP Faculty of specialist 0,000 former stu- 
TRAINING QUALIFIES YoU 7‘ dents annual enrolment from 48 states, 
2 ‘ 23 foreign countrie Non-profit insti- 
tution. 5lst year. Course ipproved for 
veterans. Residence course only 











y f ved 1f you want to reach your goal as 
atria: ‘tae ttalog 111 Today a Successful Service Technician you SEND FOR } 
will need plenty of “KNOW HOW” to oan 
INDIANAPOLIS ELECTRONIC SCHOOL | Oyu) (LPC ANOW NOW No BREE 
312 E. Washington, Indianapolis 4, Ind. or profitable shop ownership BOOK TODAY! 


—EEEE WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
LEARN TV AT HOME in big demand because they have the ‘‘field expe 

rience’’ necessary for immediate ‘‘bench’’ or super 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion can demand better pay develop 
highly profitable businesses of their own with the 


wats. wetieutektigned, venutable TV und dlectownten latest and most PRACTICAL PERSONALIZED TRAINING de , LWAU K £ E 
f 


schoo! will send you complete lessons, tests and give BEHIND THEM. You concentrate all your time on being 
ou individual consultation, by correspondence a PROFESSIONAL TV SERVICE TECHNICIAN — non 
a PROFESSIONAL TV SERVICE TECHNICIAN — non- SCHOOL OF ENGINEERING 


he Maceniane Stee OO SO ee CAN EARN WHILE YOU LEARN. Special Finance Pian 
limited offer so write today for information to: 





Here is your opportunity to tearn TV servicing at 
home a simple 14 week course written so you 


can understand it, priced so you can afford it 


SS SS SSS SSSSSSSSSSeananana ry 
APPROVED FOR VETERANS. Find out ‘iow you can get MILWAUKEE SCHOOL OF ENGINEERING 
VIDEO SPECIALTIES, INC., Dept. 616A into the TOP PAY GROUP — Send for this fact-packed Dept. RE-954, 1025 N. Milwauk treet 
: - P book NOW! Milwaukee |, Wisco 
: : a ; 
4508 E. Firestone Blvd., South Gate, Calif. WESTERN auetiniteteiilnii 
TELEVISION vefovision 
INSTITUTE ania incase 
Western Television Institute Dept. E-9-4 
CREI gradus i | 301 w 18th St., Los Angeles 15, Calit 
siege neil for Professional | 1 without obligation, please send FREE fully i 

I» — ; — 3 ‘ kiet. (No salesman will Call.) 
TV Engir ' V. FM. 
Wi t 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. RE, 3224—Ii6th St., N.W., Washington 10, D. C. . See ee See nae ae eee ena aaas 
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| Bee e @ 
4 j fpow : 
Har? fe 
: Only EICO +232 Peak-to-Peak 


VTVM has all these Advanced 
Features « 


,  *), See) ee | oe er Val 1-2 Gale). mer) 
DONE WITH INSTRUMENT IN CABINET 

% 7 non-skip ranges on every function — DC’/RMS 

sine volts: 0-1.5, 5, 15, 50, 150, 500, 1500. 

(To 30 kv with HVP probe.) Res.: 0.2 ohms to 

1000 megs. Uniform 3 to 1 scale ratio as 


sures extreme wide-range accuracy 


4 & Flat freq. response 30 cps to 3 mc. 


S 


% Measures directly peak-to-peak volt 
age of complex & sine waves: 0-4, 14, 
Sf 42, 140, 420, 1400, 4200. Vital for 
TV servicing. Saves the cost of 
separate Peak-to-Peak Probe 


* Modern styling, etched 
npact,ea ily 


ible Size 





Excellent for your bench 
Model! 249 Peak-to-Peak VTVM with Giant 74" Meter 


KIT $39.95 Wired $59.95 
Complete with UNI-PROBE 


ng engineering 


ELECTRONIC INSTRUMENT CO. INC. 
Write r f FREE 84 Withers Street 
yday rite now for 


latest catalog icv-9) Brooklyn 1), N. Y. 
‘ ¢ hia nh West Coast 


1 it your jobber 








RADIO - TELEVISION 
SERVICEMEN! 


HERE IS YOUR 1954 OPPORTUNITY 
TO DEVELOP A PROFITABLE 


ELECTRONICS 
taro enc | SMALL APPLIANCE REPAIR SERVICE 
WITH PRESENT SHOP EQUIPMENT 


tronics at home in your spare time by Christy We supply a complete program designed 
Shep-Method Home Training. Covers all subjects to maintain you in the highly profitable 
The only complete course. Hepair television and traffic appliance repair field. 


radio sets of friends and neighbor Service elec 


tronic cauipment, in factories, stores, hovvitals. | ELECTRIC SWEEPER SERVICE CO. 


Farnings made while learning can pay for sour 


tra " 19 TRAINING INSTROEWENTS INCLOED ” 
BT Unseen: ter Woken, Bach cane fer FURR Gack “The House of ESSCO 100,000 Parts 
and FREE Sample Lessons CHRISTY TRADES 
SCHOOL, Dept. T-106, 4604 N. Kedeic, Chicago || 2034 EUCLID AVE, * CLEVELAND 15, OHIO 


9 


Up 


Learn 1 Radio Servicing, Radar, Sonar, Flee- 


~~ TELEVISION 
V 
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BOOK REVIEWS 


TELEVISION SIMPLIFIED, Fourth 
Edition, by Milton S. Kiver. Published 
by D. Van Nostrand Company, Inc., 250 
Fourth Avenue, New York, N. Y. 6 x 9 
inches, 533 pages. Price $6.75. 

Now in its fourth edition, Tele 
Simplified remains an outstanding 
on the basic principles of teley 
Containing many new illustration 
schematic diagrams in addition to 
and expanded chapters on up-to 
developments, the text is neve 
plicated, yet is remarkably complet 

Two new chapters cover u.h.f 
color television, with the chapter 
u.h.f. including a thorough diss 
of u.h.f. antennas, transmission 
and converters. 

Added material consists of info 
tion on TV tuners, video and 
amplifiers, and an_ explanation 
various keyed a.g.c. system \ 
deal of space is devoted to the 
carrier receiver, and there is a 
plete analysis of two _ television 
ceivers. The new 40-me i.f. syster 
discussed and compared with the 
20-me system.—JK 


HOW TO LOCATE AND ELIMINATE 
RADIO AND TV INTERFERENC!I 
by Fred D. Rowe. Published by John 
F. Rider Publisher, Inc., 480 Canal St 
New York, N. Y. 5 x 8'% inches, 122 
pages (including 20-page appendix and 
index). Price $1.80. 

The location and elimination of inter- 
ference to broadcast and comn 
tions services has always plagued 
neers and service technician 
paratively little practical info 
has been published on thi 
the past, so many technician 
loss as to how to attack the 
This has often led to erroneous o 
diagnosis (usually with an an 
radio operator getting the bl 
interference produced by a 
thermostat, electric sign, ete.) 

Many cases of interference 
existence would have been clear 
long ago if this book had been pub 
earlier and its contents digested 
technician receiving the complaint 

The book border son the nontec 
and can be understood readily) 
ers with the minimum knowled 
electric or electronic cure 


devices. It opens with disc 
the general interference problen 
ing types and sources and the 
for locating them. The author 
the section on prevention and 
tion of TVI and BCI with 
on the use of power-line filte 
proper installation technique 
tive reduction of noise from neon 
fluorescent lamps, thermostat 
tors, motors, and other elect; 
paratus, and concludes with « 
on suppressing TVI at the tra 
and eliminating it at the re 
There are two appendices 
consists of 67 questions and 
based on the material cover¢ 
text. The second is a _ typi 
interference ordinance of 
enacted in many localities 


RADIO-ELECTRON 





BOOK REVIEWS 


CRYSTAL HANDBOOK, compiled by 
the Research Division, James Knights 
Co., Sandwich, Ill., 35 pages, $1.00. 

A short treatise dealing with piezo- 
electric effects, crystal cuts, crystal 
oscillators and applications. A large 
number of circuit drawings and a short 
bibliography. 

THEORY AND DESIGN OF ELEC- 
TRON BEAMS, by J. R. Pierce. D. Van 
Nostrand, New York. 222 pages, $4.50. 

A work on electron optics written by 
the Research Director of Bell Telephone 
Laboratories. The author has gath 
ered together “the minimum amount of 
theoretical 
good understanding of 
and electron focusing in device 
than electron microscopes and image 


material necessary for a 
electron flow 


other 


tubes.” 


SCIENCE AND THE COMMON UN- 
DERSTANDING, by J. Robert Oppen- 
heimer. Simon and Schuster, New York. 
120 pages, $2.75. 

This work by the controversial Di- 
rector of the Institute for Advanced 
Study at Princeton and wartime direc- 
tor of the laboratory at Los Alamos 
permits the reader to discover just 
what the author’s actual beliefs and 
opinions are. 


RADIO RECEIVER DESIGN (second 
edition), by K. R. Sturley. Part | 
Radio Frequency Amplification and De- 
tection. John Wiley & Sons Inc., New 
York. 667 pages, $10.00. 

This standard work is considerably 
enlarged in the second edition. It now 
has 667 pages as against the first edi- 
tion’s 435. Shows evidence of consider- 
able modernization. 


PROCEEDINGS OF THE NATIONAL 
ELECTRONICS CONFERENCE, Vol- 
ume X. Compiled and published by the 
National Electronics Conference, Chi- 
cago. 831 pages, $5.00. 

A collection of 101 papers covering 
all subjects in the realm of 
Constitutes an important 
authoritative information. 


electronic 
source of 


ELECTRONIC ORGANS, by Robert L. 
Eby. Van Kampen Press, Wheaton, III. 
213 pages. $5.00. 

Non-technical descriptions of organs 
made by the six leading manufacturers, 
with shorter descriptions of a few 
others. Registration of various models 
given fully. Little maintenance infor- 
mation and no complete schematics, al- 
though a number of partial diagrams 
are presented. END 


CORRECTION 

In the “Book Reviews” column of 
the August issue, we inadvertently 
located Supreme Publications, publish 
ers of Television Servicing Course, at 
an incorrect address. The correct ad- 
dress of the publisher is 1760 Balsam 
Road, Highland Park, Illinois. 
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Music everywhere 
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ond eisewhere! 


Every Room a Music Room .. 
with the U NIVERSITY 


3-way Companion” 


TWEETER: Genvine heavy 

duty driver unit with exciusive 

“reciprocating flares" wide 

angle horn reproduces the 

full range of the highest 
musicol tenes clearly and with trve 
britlience. 


inductance /eapacitance 
zn. eee arenes Soetel 
fp et ° pati 


BALANCE contnes: 
Adjusts performence ef the 
system to suit program quality, 
room acoustics accom- 
modetes « wide gamut of 
personal taste. 


AUTOMATIC CLOCK: 
Versatile timepiece will plon 
your musical itinerary —record 
broadcast programs in your 
absence—awaken and per- 
mit you to retire with choice 
music by adjusting a simple contre!... 
and the entire music system, tape 
recorder of radio will “perform” er 
“shut off" remotely or avtomotically. 


For latest information write Desk 2 


UNIVERSITY LOUDSPEAKERS '". 


8 SOUTH KENSICO AVENUE 


WHITE PLAINS, N.Y 
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RIDER BOOKS 
JUST PUBLISHED! 


ADVANCED TELEVISION SERVICING TECH- 

NIQUES by RETMA Teaching Staff! Tells step-by 
how to service every of a Vr 

how to use all kinds of test equipment in servic 

(sweep generators, signal generators, vacuum 
scopes, ohmmeters) 

peges, soft 


step section ver 

ing 

tube voltmeters 

176 (8/, a 11") 

LABORATORY WORKBOOK for 
32 (8'/, «2 11") pp 


cover 


Only $3.60 
use with main book 


Only $ 9 


SPECIALIZED AUTO RADIO MANUALS 
(Vols. 1-A to 5-A) 


moval and servicing information on factory-instal! 
(1950-1954) schematics 
dial stringing 


Complete installation re- 


a” radios parts lists 
tube layouts, 
VOL. 4-A: covers Chrysler, 
Dodge Trucks, Plymouth. 
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DeSoto, Dodge, 


Mercury 
Oldsmobile 
GMC 


Line 
Cadillac, 
covers Chevrolet, 
Trucks 
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Vol. 
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cover 


3-A $1.80; all others $3.00 


COLOR TV DICTIONARY More than a Diction- 
color TV 
Vital for every 


Complete explanation of new terms 


over 50 
interested in color TV 


ry’ 
and definitions lustrations 


ne 


12 (S'/, 2 BY,") over Only $1.25 


pages, « ft 


R-C and R-L TIME CONSTANT First in a 


difficult technical subjects 


new 


review series r Covers 


practical applications f Time Constant and how 


t affects circuit operation 
‘ 


48 (5'/, 2 8'/,") pages, soft cc Only $ .90 


—Vol 


servic 


2 Most 
ing—spiral 
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TV FIELD SERVICE MANUAL- 
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pict 
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CBs 
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x8 soft 
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cover 
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160 (5 pages, 


vol 128 (5/, 582") pages, soft 
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More 
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140 (5,48 


than 
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pages 


How 
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troubleshoot and tape re 
rding 
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heads, electronic rcuits tells how to 


» tape recorder 
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mn DIAMONDS OR 
RHINESTONES ? 


How many times have you been fooled by cheap 
imitation jewelry (or tubes) that looked like the 
‘real"’ thing? 

Too often cheap prices and extravaga 
have fooled the buyer into purchasing these 
tions, instead of the genuine article 

Barry Electronics sells first quality 
anteed, individually boxed, STANDARD 
Tubes. Our Tubes do not have to be ‘‘set or 
checked" They are from original, sealed 
tons from the five leading Tube manufacturers 

Cheap imitations such as seconds, rewashed bar 
gains, and off-brands result in unnecessary call- 
backs, expenses, and loss of customer good-will 


YOU CAN PLACE YOUR CONFIDENCE IN 
OUR NEW, FIRST QUALITY, FULLY-GUAR- 
ANTEED STANDARD-BRAND TUBES. 


96 
Cover 
i7 


t claims 
imita 


fully guar 
BRAND 
meter 
car 





Ask for FREE News Bulletin and 
Handy Order Form 








Tube Orders Over $25.00, with full 
remittance, PREPAID to you in U.S.A 


E La] 
STANDARD BRAND “*Siues° 
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RAD-TEL Full Year Guaranteed TUBES 


70% TO 90% 


OFF... RAD-TEL TUBES FOR QUALITY, PERFORMANCE, AND DEPENDABILITY 


COMPARE! Save More At RAD-TEL On All Parts! 


VARIABLE CONDENSERS 


ufactured by Philco, Radio Condenser, etc 


z ‘Gs os AM and FM: No. 9 Each 89c. Lots of 
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! ‘ Pulley type 
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Gar ng aM 3 Gang FM te. 
10, equipped with 
ley and padders 
Lots of 3 79%c 
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REJUVENATOR 
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‘ I 


\ ‘ plet a ‘ 
mR nstall, no t 
! AC para 
You hd | i 
Tubes Are Still 1 List 4 


Lots of 10 $1.09 Each $1.29 





NO. 75—ARMY-NAVY 
HEADSETS 
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pec stior I r $ 
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Fashioned SAVINGS! 


NO. 3—VERTICAL OUTPUT 
TRANSFORMER 


List Price i 
95¢ each 


Lots of 5 90c each 
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~~) NO. 53 BIAS CONDENSERS 
7 List price—$2.00. M ' 
i) . . : 
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Money Back Guarantee (Cost of 
Mdse. Only) $5 Min. Order F.O.B. 
N.Y.C. Add Shpg. Charges or 25 
Dep. Tubes Gtd. via R-Exp. only 
Prices subject to Change Without 
Notice. Phone Rector 2-6245 
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OFF-SEASON PROFITS FOR TV DEALERS 


, — — 7 
. a he 


THE ELECTRONIC 


Pa 
LIFT-f4-DOR | 
OPENS « CLOSES » LOCKS GARAGE DOORS 


peutomatically, A RADIO-CONTROLLED “NATURAL” 


FOR RADIO AND TV SERVICE DEALERS AND INSTALLERS! 


More than 15,000,000 homes are prospects! 


Fast — Easy Installation — Alliance Lift-A-Dor Is a Packaged, 
Quality, Low Priced Unit. Fits Nearly All Overhead Doors 
—Takes Only Ordinary Tools and ‘Know How’ To Install. 


AVOID SEASONAL SLUMPS WITH THE 
ELECTRONIC ALLIANCE LIFT-A-DOR! 


ALLIANCE 


92) 


* . ’ 

* 

wet G 
"vs 


Q see 


AMAZING LOW PRICE! 


The first dependable fool proof garage 
door operator, fully guarar 

price allcan afford! Area 

—a protective ne 


work simply push a buttor 


TV DEMONSTRATIONS! 


Alliance TV spots | 

making Alliance 

Rotor famous, will show 
demonstrate Lift-A-Dor to 
millions of TV viewers 


Newspapers 


of-sale displays pre-sell! 





UNIVERSITY MICROFILMS 
313 N FIRST STREET 


AN, ARBOR MICH 3H ook alike. coe 


but what a difference! 


These RCA types today give you 


LONGER LIFE SUPERIOR PERFORMANCE AT NO EXTRA COST 


oe on eee eo oe eT) 


~ am Ena nanenwanea ~~ wes eee e asa 


a 


Here are 3 more examples of how formity of cl t tics of each ments thus minin 
regular RCA receiving tubes are con- triode unit The superior performanee of regular 
stantly being improved to meet the RCA-6CB6 u ~No 

changing requirements of radio and 
television applications. These RCA operating temperature and longer tube backs, assures you of greater customer 


types provide you with the superior life. Special controls on materials and satisfaction, results in increased 


izing microphonice 


? grid of im- RCA receiving tubes—at regular 


proved design, resulting in lower grid prices—eliminates unnecessary call 


performance usually claimed for processing impr uniformity of profits for you 


plate cutoff and reduce variations In ’ ae. 
RCA-6J6 features pure tungsten characteristics when heater voltage When 


. . fliiet 
heaters for improved life... uses a fuctuate 


higher priced specialty designed types. 


you sell a receiving tube, your 
reputation and profit depend on its 
special cathode material to help main- RCA-6AU6 uses a double helical performance and reliability. So, you 
tain characteristics throughout the heater, re ting in an extremely low can’t afford to buy anything less than 
life of the tube. Each tube mount is hum level. Inverted pinched cathode the best in receiving tubes ... and 
adjusted to provide increased uni- reduces possi! notion of tube ele- the best are RCA. 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON, MN. JI. 





